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ISOLATION OF SUBTERRANEAN ZONES 

Cross Roference To Relatod Applications 

Ttiis application Is a continuatioivin-part of U.S. patent application seriad twavber 
5 09/969,922. attomay docket number 25791.69, filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440,338. attorney 
dodcet nun*er 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that daiimed the benefit of the filing date of U.S. provisional patent 
appycaUon serial number 60/108.558, attorney docket number 25791.9. filed on 
10 1 1/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02. filed pn 12/3/1999. (2) U.S. patent 
application serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000, 

IS (3) U.S. patent appHcation serial no. 09/502,350. attorney docket no. 25791.6.02. filed 
on 2/10/2000. (4) U.S. pateiit applteation serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent appUcatkm serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/S4/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attomey docket no. 25791.10.02. filed on 2/24/2000, 
(8) U.S. patent appHcatkm serial no. 09/588.946. attomey dpcket no. 25791.17.02, filed 
on 6/7/2000, (0) U.S. patent application serial no. 09/559,122, attomey docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent appllcatfon serial no. 
PCTAJSOO/18635. attorriey docket no. 25791.25.02. filed on 7/9/2000. (11). U.S. 

25 provisional patent application seriial no. 60/162.671 , attomey docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisfonal patent application serial no. 60/154,047, attomey 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159.082. attomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent appUcation serial no. 60/159,039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. provistonal patent application serial no. 60/159.033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provlskMial patent applicatton serial 
no. 60/212.359. atlonrwy docket no. 25791.38. filed on 6/19/200O. (17) U.S. proviskMial 
patent application serial no. 60/165.228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provistonal patent application serial no. 60/221,443. attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent appiicatton serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applk:afion serial no. 60/237,334, attorney 

5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent applicatton serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent app\Kafkx\ serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent appKcatton serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. proyisiorial patent applicatton serial 

10 no. 60/303,740, attorney docket no. 257i91.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatkMi serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisk)nal patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed oh 9/10/2001; and (29) U.S. 

IS lifHity patent appfication serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disctosures of whteh are Incorporated herein by reference. 

Background of the Invention 

This inventton relates generally to oil and gas exploratton, and in particular to isolating 
20 oertein sut)terranean zones to facilitate oil and gas exptoration. 

During oil exptoration, a wellbore typically traverses a numl>er of zones within a 
subterranean formation. Some of these subterranean zorws will produce oil and gas, 
while ottiers will not. Further, it is often necessary to isolatid subtenranean zones from 
25 one another in order to factlttate the exploratton for and production of oil and gas. 
Existing mettiods for isolating subterranean production zones in order to fedlitete ttie 
exploration for and production of oil and gas are complex and expensive. 

The present invention Is directed to overcoming one or more of the limitettons of the 
30 existing processes for Isolating subtenanean zones during oil and gas exploration. 

Summary of the invention 

According to one aspect of ttie present inventkm, an apparatus is provMed that 
inchides a zonal isolatton assembly including: one or more solid tubular members, each 
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solid tubular member Including one or nnore external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow contrcd valves 
operabty coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more (xessure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated bibular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for mcmitoring the operating flow rate within the perforated tubular menibers. a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nionitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of thd solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process perfonmed within the 
wellbore- 

According to another aspect of the present inventiont a method of isolating a first 
subtsrranean 2X7ne from a second subtenxinean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
fraversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars. 

25 preventhg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubufors, monitoring the opisrating temperatures, pressures, arid flow rates within one 
or mors of the perforated tubulars. and controiling the flow of fluidic materials through 
the perforated .tobulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to ariother aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone In a wellbore, at least a portion of the wiellbdre 
Indudftig a casing, is provided that Includes positioning one or more solid tubulars 
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within the weilbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subten-anean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fiuididy 
co(q)ling the soHd tubulars with the casing, fluldidy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the producing subten^nean zone from at teast 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with tfie produdng subtenBnean zone, monitoring the operating 
tenr^ratures, pressures, and flow rates within one or more of the perforated tubulars, 
and controliing the flow of fluidic materials through the perforated tubular^ as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

Aooordffig to another, asped of the present invention, a system for isolating a first 
subterranean zone from a seoorxl subterranean zone in a wellbore is provided that 
indudes nneans for positkming one or more solid tubulars within the wellbore, the sdid 

15 tubulars traversing the first subterranean zone, itieans for positioning one or more 
perfmted tubulars within the wellbore, the perforated tubulars traversing the second 
suiiterranean zone, means for radially exf^rnling at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupiirig the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterrariean zone to the second subtenranean zone within the wellbore external to the 
solid tubtdars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or ^ore of the perforated tubulars, 
and means for controlHng the flow offiuidic materials through the perforated tubulars as 
a function of the nionltored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present invention, a system for extracting materials 
* from a produdng subterranean zone in a wellbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellt>ore, means for positioning onb or nnore perforate tubulars 
30 within the wellbore, the perforated tubulars traversing, the produdng subten^nean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubutars with the produdng subtenranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates yAVnin one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnonltored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation asseiinbty including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubutar members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the inl^or surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial parages of the 
perforated tutelar members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular nnembers and the perforated tubular mennbers are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are fbnned by a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterrariean zone, positioning one or more perforated tubulars 
each including one or more radial passages withh the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars arui the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenranean zone witiiin ttte wellbore extern^ to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubuters, and radially 
30 expanding and plastically defonrning the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at teast some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a weilt>ore, at least a portton of the weilbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the welibore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the weilbore, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars virithin the w^bore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
• isolating the producing subterranean zone from at least one other subterranean zone 
10 wttMn the welibore, flukliciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal.atleast teme of the radial passages of the perforated tubulars. 

15 

According to arx>ther aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
ex|!»andir)g at least one of Vhe solid tubulars and perforated tubulars within the weilbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, nrteans for 
preventing the passage of fluids from the first subterranean zone to the second 

25 ' subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more solid tubular liners within the 
interior of one or nmxe of the perforated tubulars, and means for radially expariding and 
plasticalty defonmlng the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly sear at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the weilbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages wittiin the wellt>ore, the perforated tubulars 
traversing the pnsducing subtenanean zone, means for radially expanding at least one 
of the solid tubutera and the perforated tubulars within the wellbore. means for fluidicly 

5 coupling the soBd tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solM tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subtennanean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more solid tubular liners writhin the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically defonning 
the solid tubular liners within the inferior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial jjassages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
1 5 includes a zonal IsolatiOT assembly iriciudtng: one or more solid tubular members, each 
solid tubular mdmber indudinjg one or more extemal seals, one or more perforated 
tubular members aach including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indiKles positioning one or more solid tubulars withir> the wellbore. the solid tubulars 

25 traversing the first subtenanean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perfected tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passaige of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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• According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore. positioning one or more perforated tubulars each including one or 
mora radial passages within the weHbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perlbrated tubulars within the wellbore, fluldteiy coupBng the solid tubulars wtth the 
casing, fiuididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the producing subtenranean zone fiiom at least one other subtenranean zone 
within the wellbore, fluididy coupling at iiaast one of the perforated tubulars with the 
pnxJudng subtanranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and Injeding a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another asped of the present invention, a system for Isolattng a first 
subterranean zone from a second subterranean zone In a weiIt)ore is provided that 
Indudes means for positioning one or more sdid tubulars witMn the wellbore, the solid 

20 tubulare trayereing the first subterranean zone, mrans for positioning one or more 
perforated tubulare each induding one or more radial passages within the wellbore, the 
perforated tutHilare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulare within the vrellbore, 
means for fiuididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subtenBnean zone wtttiin the wellbore external to the primary sdid tubulars and 
perforated tubulare. means for sealing off an annular region within at least one of the 
perforated tubulare. and means for injeding a hardenable fluidic sealing material into 
the sealed annular regions of the perfc^ated tubulare to seal off at least some of the 

30 radial passages of tt)e perforated tubulare. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterransian zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or nnore solid 
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tubulars within the wellbore, means for positiwing one or more perforated tubulars 
each induding one or more radial passages within the welibore. the perforated tubulars 
traversing the producing subterranean zone, nieans for radialty expanding at least one 
of the solid tubulars and the perforated bibulars within the welibore, means for fluidicly 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
titulars with the solid tubulars, means for flutdidy isolating the producing subterranean 
zone from at least one other si^terranean zone within the wiellbore. means for fluidicly 
coupling at least one of the perforatied tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for irijecting a hardenable fluidic seafing material into the sealed annular 
regions of the perforated tubulars to seal off at least tome of the radial passages of the 
perforated tubularis. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean ftmnation induding: one or mors sdld tubular members, each solid 
tubidar member Including one or more external seals, one or more perforated tubular 
members ooupled to the solid tubular members, and a shoe coupled to the zonal 
isolation a8seml)ly. At least one of the solid tubular members and the perforated 
20 tubular membere are fomned by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterrajiean formation. 

According to another aspect of ttie present Invention, a method of isolating, a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or nrK>re solid tutifulars v^in the v^llbore, the solid tubulars 
traversing the fbrst subterranean zon^, positioning one or more perforated tubulars 
vkHthin the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the seccmd subterranean zone, radially expanding at least one of the primary 
30 soUd tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimato contact with the second subterranean zone, 
fluidicly coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
vvitMn the welibore external to the solid tubulars and perforated tubute^^ 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes posWoning one or more solid tubulars 

5 within the wellt)ore, positioning one or more perforated tubulars within the wellbdre 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within ftte wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone» flutdidy 

10 coupHng the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars. fluididy isolating the produdng subterranean zone fix>m at least 
one other subtenanean s>ne within the wellbore. and fluididy coupling at least one of 
the perforated tubulars with the produdng subtenranean zone. 

15 According to another asped of the present invention, a system for isolatlrig a first 
subterranean zone from a seoond subtenanean zone in a wellbore is provided that 
indudes means for positioning one or mors solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 

20 perforated tubidars traversing the second subterranean zone, means for radially 
expamjing at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subtenranean zone, means for fluididy coupling ttie perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranec^ zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or mom solid 
tubulars within the wellbore, means for portioning one or more perforated tubulars 
witNn the weBbore ^ach induding one or more redial openings, the perforated tubulare 
traversing the produdng subterranean zone, means for radiailly expanding at least one 
of the solid tubulars and the perforated tubulare within the wellbore. means for radially 
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expanding at least one of the perforated titulars into intimate cx>ntact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the sdid tubulars, 
n^ns for fluididy isolating the produdng subterranean zone from at least one other 
S subterranean zone within the weilbore, and means for flutdidy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the preser>t invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a weHbore that traverses a 

10 subtenanean fonmation and Indudes a perforated weilbore casing, induding: one or 
more solid tubiriar members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one cf the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 

IS process performed within the weilbore, and at least one of the perforabsd tubular 
members are rMiaiiy expanded into intimate oontad with the perforated weilbore 
casing. 

According to another aspect of the present invention, a rmthod of isolating a first 
20 subterranean zone from a second subterranean zone In a weilbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars Within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weilbore eadi induding one or nrore radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the weilbore, radially expanding at least 
one of tt)e perforated tubulars into intimate contact Vvith the perforated cashg, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weilbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone In a weltbore, at least a portion of the weilbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or nrore solid tubuiars within the 
> wellbore» positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean rone, radially expanding at least one of the solid tubuiars and the 

5 perforated tubuiars wHhin the wellbore, radially expanding at least one of the perforated 
tubuiars Into intimate contact with the perforatied casing, fluididy coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubuiars virith the solid 
tubuiars^ fluididy isolating the produdng subtenranean zone from at least om other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubuiars with ttie produdng subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubuiars within the wellbore, ttie solid 
tubuiars traversing the first subterranean zone, means for positioning one or more, 
perforated tubuiars within the weilbora each induding one or nrKDre radial passages, the 
perforated tubuiars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellt>bre, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
oontad with the perforated casing, means for fluididy coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
sdid tubuiars and perforated tubuiars. 

25 

According to ancrther aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes rneans for positioning one or more solid tubuiars wittiin the 
30 weHbore, means for positioning one or more perifbrated tubuiars wiUiin the wellbore 
each induding one or more radial openings, tiie perforated tubuiars traversing the 
produdng subterranean zone, means for radially expanding at leaist one of the solid 
tubuiars and the perforated tubuiars witNn tiie wellbore, means for radially expanding 
at least one of the perforated tubuiars into intimate contact with the perfbifated casing. 
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means for fluidicly cx>upling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars. means for fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wetibOTB, and nr^ns for fluidicly coupling at least one of the perforated tubulars with 
the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular rnembers, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the Interior surfeces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fpmned by a radial expansion 
process perfonned within the weiibors; and the perforated tubular liners are fomied by 
a radial expansion process perfonned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or rTv>re perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welltKxe. fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tutHJiars. positioning one or more perforated 
tut>ular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 
one or vmm of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterrariean zone In a wellbore. at lea^t a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuldrs 
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within the wellbore. positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars With the solid tubulars. fluididy 
isolating the producing subterranean zone from at least one rther subterranean rone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterrar)ean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuters. and radially expanding and 

10 ptestlcaHy defonning the perforated tubuter liners within the interior of one or more of 
ttie perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtennanean zone in a wellbore is provided that 

15 indtides means for positioning one or more so^ld tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radtel passages within the wellbore, the 
perforated tubulars traveling the second subtenranean zone, means for radially 
expanding at least or^ of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or nruxre of the perforated tubulars, and means for radially expanding 

25 and plastically defonming the perforated tubular liners within the interior of one or wore 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materiais 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more sdid 
tubulairs within the wellbore, means for positioning one or more perforated tubulars 
each induding one or mom radial passages within the wellbore, the perforated tubulars 
traversing the produdng subtenianean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidtciy 
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cbupHng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fkjldidy Isolating the producing subterranean 
zone fironi at least one other subten^nean zone within the welibore, mernis for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenaneah zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars. and means for radially expanding and plastically 
deforming the perforated tubular liners vrithin the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
soRd tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passajges coupled to the solid tubular members, 
and one or rnore ohe^y valves for contrdlabiy fluididy coupling the perforated 

15 tubular nnemt>er8, and a shoe coupled to the zonal Isolation assembly. At least one of 
the soHd tubular members and the perforated tubular members are formed by a radial 
expansion process perfonmed within the weilbore. 

Acoording to another asped of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a welltx)re is provided that indudes positioning one or more solid tubulars 
within the weilt)ore, the solid tubulars traversing ths first subterranean zone, positioning 
two or nrK>re perforated tubulars each induding om or more radial passages within the 
welibore, tlie perforated tubulars traversing the second subterranean zone, radially 
25 expandirig at least one of the solid tutKilars and perforated tubulars within the welibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterrar^n zone* to the second subtenanean zor^e 
witliin the welibore external to the primary sdid tubulars and perforated tubulars, and 
preventing fluids firom passing from one of the produdng zones that has not t>een 
30 depleted to one of the produdng zones that has been depleted. 

AcGonling to another asped of the present invention, a method of extracting materials 
from a welibore having a plurality of produdng siAterranean zones, at least a portion of 
the welibore Induding a casing, is provided ttiat indudes positioning one or more solid 

15 



tubulars within the wel>t>ore. positioning two or more perforated tubulars each including 
one or nr>ore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wetlbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars. with the solid tubulars* fluidiciy 
isolating the produdng subtenBnean zone from at least one other subten^nean zone 
within the wellbore, fluidiciy coupling ajt least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a seoond subterranean zone having a plurality of produdng 
arms in a wellbore is provided that indudes mearts for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars trav^erslng the first subtenanean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars vtdthin the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
sut3terranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning orie or more 
perforated tubular liners within the interior of one or more, of the perforated tubulars, 
and nrteans for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to arK>ther asped of the present invention, a system for extracting nnateriais 
from a plurality of produdng subterranean zones bi a wellbore, at least a portion of the 
wellbore Induding a Casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidldy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the peif orated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tulwlar liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
geothenral energy from a subterranean formation containing a source of geothermal 
energy is provided tiiat includes a zonal isolation assembly posltibned within the 
subterranean fonnation Including: one or more solid tubular members, each solid 
tubular member including one ormore external seals, one or more perforated tubular 
mentf)er8 each hdudlng radial passages coupled to the solid tubular members, and 
one or more perforated tubular linens each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the sdid tubular 
members and the perforated tubular members are fbnmed by a radial expansion 
process performed within th^ wellbore. 

According to another aspect of the present invention, a metiiod of isolating a first 
subterranean zone from a second subtenranean zone including a source of geotiiermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars eadi including one or more radial passages within the 
wellbore, tiie perfected tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars wittiin the wellbore, 
fluklidy coupling ttie perforated tubulars and the primary solid tubulars. preventing ttie 
passage of fluids from the first subterranean zone to the second subterranean zone 
wittiin ttte weHbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or mond of 
ttw perfbrated tijft>ular8» and radially expanding and plastically deforming the )}erforated 
tubular Hneni within the Interior of one or more of the perforatec} tubulars. 
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According to another aspect of the present invention, a mettKxl of extracting 
geothermal energy from a subterranean geothennal zone in a wellbore, at least a 
portton of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the welttxm, positioning om or more perforated tubulars 

5 each including one or more radial passages within the welltxra, the perforated tubulars 
traversing the eubtertanean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars witMn the wellbore, fluididy coupling the solid 
tubulars with the casing, fluidtely coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geothermal zone from at least one other 

10 subterranean 2XHie within the wellbore. and fluidiciy coupling at least one of the 
perforated tubulars with the siAtenanean geothennal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second geothermal subterranean zone in a wellbore is 

IS prdvided that includes means fbr positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first isubterranean zone, means for 
positiortt)g one or more perforated tubulars each induding one or more radial 
passages within the weUbore, the perforated tubulars travwsing the second geothermal 
subterranean zone, means for radiaHy expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore. means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second grathermai subterranean zone within the 
weHbore external to the primaiy sdid tubulars and perforated tubulars. 

25 ' According to another aspect of the present invention, a system for extracting 
geothermal ertergy from a subterranean geothennal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or more soHd tubulars within the wellbcm. means for positioning one or 
more perforated tubulars eadt induding one or more radial passages within the 

30 wellbore, the perforated tubuiars traversing the subtenBnean geothemial zone, means 
for tadlally expariding at least one of the soHd tubulars and the perforated tubulars 
wimin the wellbore, means fbr fkjidicly ccxjpling the solid tubulars with the casing, 
means fbr fluididy coupling the perforated tubulars with the solid tubulars, means fbr 
fluidiciy isolating the sut)(BnBnean geottwrmal zone from at least one other 
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subterranean zone within tlw welilmre, and means for fluidicty coupling at least one of 
the perforated tubulars with the sutrterranean geothemal zone. 

According to another aspect of ttie present irwention. an apparatus Is provided that 
5 includes a zonal isolation assenibly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or mora perforated 
tubular members each including one or more racMal passages coupled to the solid 
tubtdar members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomted by a radial 
10 expansion process performed within the wellbore. and the radial passage of at least 
one ofthe peilbraled tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention^ a method of Isolating a first 
15 subterranean zone from a second subtenanean zone in a welibore is provided that 
includes posHionltig one or mora solid tubulars withir) the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
withbi the wellbore each including one or more radial passages, the perfprated tubulars 
traversing the second subterranean «>ne, radially expanding at least one of Vne primary 
20 solid tubulars and perforated tubulars within the vvelibore, fluididy coupling the 
perforated tubulars and the solid tubulstfs. preventing the passage of fluids from the 
first sutrierranean zone to the second subtenanean »»ne within the wellbore external to 
the solid tubidars and perforated tubulars. and Cleaning materials from ttie radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the {^resent invention', a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the wellbore 
indudkig a casing, is provided that includes positioning one or more solid tubulars 
30 wtthh the wellbore, posltionbig one or more perforated tubulars wittiih tiie weUbore 
each including one or more radial passages, the perforated titulars traversing the 
producing subtetTanean zone, radiaRy expanding at least one of the solid tubulars and 
the perforated tubulare within the wellbore, ftuididy coupling the solid tubulare with the 
casing, fluididy ooupHng the perforated tubulare wHh the solid tubulare, fluidicly 
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isolating the producing subterranean wne from at least one other subterranean zone 
within the wellbora, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or nnore of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weilbor6. 

According to another aspect of the present invention, a system for isolatinig a first 
subterranean zone from a second subtehrahean zone in a weilbore is provided that 

id includes means for positioning one or more solid tutnilars within the weilbore, the solid 
tubtdars travershg the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbond each Induding one or more radial passages, the 
perforated tubulars traversing the. second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 

15 means for fluidiciy coupling the perforated tubular and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materiais from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weilbore. 

According to another aspect of the present invention, a system for extracting materials 
from a prcxiudr^ subtenwean zone in a weilbore, at least a portion of the weilbore 
including a casing, is provided that includes means for positioning one or more solid 

25 tubulars within the weilbore, .means for positioning one or more perforated tubulars 
within the weilbore each Including one or more rsxlial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weillbore, means for fluidiciy 
couplhg the solid tubulars with the casing, means for fluidiciy ooupling the perforated 

30 tubutars with the solid tubutars, means for fluididy isolating the produdng subterranean 
zone from at least one other siribterranean zone within the welibore, means for fluidiciy 
ooupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weilbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isdation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an Illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of. the systern of Hg. 2a during the injection of a 
fluidic material into the tubular support rnember. 

Fig. 2c is a cross sectional illustration of tiie system of Fig. 2b while pulling the tubular 
expansion cone out of tiie wellbore. 

15 

Fig. 2d Is a cross sectional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of ttie expandable 
20 tubular members of tiie system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
. manufacturing ttie expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of ttie upsetting of 
tt)e ends of a tubular nnember. 

Fig. 5b is a cross sectional illusti^tion of the expandable tubular member of Fig. 5a 
dfter radially expanding and plasticaliy deforming tiie ends of tiie expandable tubular 
30 memt>er. 

Fig. 5c Is a cross sectional Illustration of ttte expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemrtediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a cross-secHonal illustration of an exemplary embodiment of a tut>ular 
expan^on cone. 

10 

Hg. 8 te a fragnientary cross sectional illustration of an alternative embodirnent of the 
system for isolating subterranean 2X)nes of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional Illustration of an embodiment of a method for 
15 lining one of the perforated tubular miembers of the system for Isolating subterranean 
zones of Fig. 1 Mth a soHd tubular liner. 

Fig. 10 is a fragmentary cross sectional lllus^tion of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subtenranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the sunroundlng subterranean formation. 

25 

Fig. 12 Is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a sunounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for Isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an altematiye embodiment of the 
system for isolating sutitenanean zmes of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative emtKxiiment of the 
system for isolating subten^nean zones of Fig. 1 in which the system is used to extract 
geothmnal energy from a subterranean geothennal zone. 

Detailed Description of the llluetrattve Embodiments 

10 An iv>paratus and method for isolating one or more subterranean zones from one or 
more other subtenranean zones is provided. The apparatus and method permits a 
produdng zone to be isolated from a nonproducing zone using a oomtHnation of solid 
and slotted tubulars. Ir> the production mode, the teachings of the present disclosure 
may be lised in combination with conventtonal, well loiown. production oompletioh 

t5 equipment and methods using a series of packers, solid tubing, perforated tubing/ and 
sliding sleeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or isolation of the subtenanean »nes from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fonnatlon 115. The subtenanean formation 115 includes a number of 
. productive and non-productive zones, Indudlr^ a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean fonnation 115, the wellbore 
105 may be extended in a welt Icnown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, in onier to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140. one or more sections of 
30 perforated casing 145, one or rnore intennediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary enAodimente, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casir>g 135 may comprise any number of conventional commercially available sections 
of soHd tubular casing such as» for example, oilfield tubuiars fabricated from chromium 
5 steel or fiberglass. In a pr^erred enibodiment, the solid casing 135 comprises oilfield 
tubuiars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled, to the casing 110 using any number of conventional commercially 
10 available processes sutih as, for example, welding, slotted and expandable connectors, 
or expandabia solid tonnect(xs. in a prefened embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commen:ialiy available processes such as, for example, welding, or 
slotted and expandable connectors, In a prefenred embodiment, the solid casing 135 Is 
coupled to the peribrated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
contrc^ling the flow of fluids and other ntaterials within the interior region <rf the casing 
135. In an alternative embodiment, during the production mode of operation, an 
intemal tubular string with various arrangements of papicers, perforated tubing, sliding 
25 sleeves, and vah^s may be. employed within the apparatus to proN^e various options 
for commingling and tsdatihg subten^nean zones from each other while providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is pboed irrto the wellbore 105 
30 by expanding the casing 135 In the nadial direction Into intimate contact wtth the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other niaterials within the annular 
region 165 between the sdid casings 135 and 150 and the wellt)ore 105. The seals 
140 nray comprise any numt>er of oohventional conrunerdally available sealing 
materials suitable for sealing a casing in a welibore such as, for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halllburtm Energy Seivioes. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perf onerted casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

1 0 casing 145 may comprise ahy number of conventional oonrunercially available sections 
or siotled tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petanollne in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferatrfy coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by e^q^andable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intennediate solid 
25 casing 150 using any number of conventional commerdaJly available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefenred 
enrA>odiment, the perforated casing 145 is coupled to the Intennediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional oomrnerdally avaiieble processes suCh as, for example, welding or 
expandable solid or slotted connectors. In a pri9fsnred embodiment, the last perforated 
casing 145 is coupled to the shoe 1 55 by an expandable solid connector. ' 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellt)ore 105 by e)q;)anding the perforated casings 145 in a radial direction into intlmata 
contact with the interior wate of the weDbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdally available 
processes. 

10 

The intermediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any nunnber of conventional oommerdaHy available sections of solid tubular casing 
such as, far example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a prefenad embodiment^ the inlenmediate solid casing 150 comprises oilfi^d tubulars 
available from foreign and domestic steel mills. 

The intermediate sdid casing 150 is preferably coupled to one or rmre sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any numt)er of conventional commercially available 
processes such as, for example, welding, or sc^id or slotted expandable connectors. In 
a prefened embodknent, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intenmediate solid casing 150 may 
conriprise a plurality of such intennediate solid casing 150. 

25 

in a preferred embodiment, the each intenmediate solid casing 150 includes one more 
valve members 170 for controtling the flow of fluids and other materiste wiOiin the 
interior region of the intenmediate casing 150. in an alternative embodinient, as will be 
recognized by persons having ordinary skill in the art and the benefit of ttie present 
30 disclosure, during the productton modevof operation, an internal tubular string with 
various arrangements of packers, perforated tubing. sIMing sleeves, and vah^es may be 
empkiyed within the apparatus to provide various opttons for commingllrig and isolating 
subtenanean zones from each other white providing a flukJ path to the surfera^ . 
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In a particularly preferred embodiment, the intennediate casing 150 is placed Into the 
wellbore 105 by expanding the intermediate casing 150 in the radial direction into 
Intimate contact with the Interior walls of the welll)ore 105. The intermediate casing 
150 may be expanded In the radial direction using any number of conventional 
commercially available methods. 

In an alternative embodiment, one or more of the intemnediate soM casings 150 may 
be omitted. In an alternative prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatus 130. in this manner, 
various production and exploration tools may be supported by tlie show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore. sudi as, for example, cement filled shoe, or an aluminum or 
composite shoe. In a prefenBd embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In oompres^on and tension to pemiit the use of high 
capacity production and exploration tools. 

in a particuiariy prefenred embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150. and a shoe 155. I^tore generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each with one or 
more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be contreHably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the scM casing 135. The use of 
intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to fluldicty isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fiuididy isolated from each other. In this manner, the 
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apparatus 130 permits urYwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an attemative embodiment, as ^11 be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and vahres may be empbyed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while provkling a fluid path to the surface. 
10 ^ 

In several alterrative embodiments, the solid casing 135, the perforated casings 145. 
the intenmdiate sections of solid casing ISO, and/or the solid shoe 155 are radially 
expanded and plastically defonned within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the folkMving: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed oh 2/23/2000, (3) U.S. patent appik»tion serial 
no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
applk:ation serial no. 09/440,338, attorney dodcet no. 25791.9.02, filed on 1 1/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applk^ation serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent applicaUon serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent applk:ation serial 
no. 09/588.946, attorney docket no. 25791,17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatkm serial no. 09^9,122. attomey docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey dodcet no. 
25791.25.02, filed on 7/9^000, (11) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent appiicattori ser^ no. 60/154,047. attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisk>nai patent application serial no. 60/159,082, attomey 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provistonal patent applicatton serial 
no. 60/159,039, attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent applicatkm serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999. (16) U.S. provisional patent applteation serial no. 60/212,359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (U) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent appllcatton serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000. (19) U.S. provlskxiai patent applicatkMi serial no. 60/221.645. attorney 

5 docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonal patent appHcatton serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18C000. (21) U.S. provlstonal 
patent appllcatton serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. pravisktnal patent application serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20^1; (23) U.S. provistonal patent applicalkm serial 

10 l». 60/262.434. attorney docket no. 25791.51. fHed on 1/17/2001; (24) U.S. provisional 
patent appHcatkm serial no. 60/259.486. attorney docket no. 25791.52. fHed on 
1/3/2001; (25) U.S. provlstonal patent appitealton serial no. 60/303.740. attorney dodcet 
no. 25791.61. fitod on 7/6/2001; (26) U.S. provishjnal patent appUcation serial no. 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent appitoation serial no. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provistonal patent application serial no. 60/318.386, attorney docket 
no. 25791.67.02. fitod on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791 .69, filed on 1 0/3/2001 . the disctosures of whid) 
are incorporated herein by reference. In an exemptary emtxxliment. tiie radial 

20 clearances tietween the radially expanded solid ca^hgs 135, perforated casings 145, 
intennediate sectkKis of solid casing 150, eind/or the sotM shoe 155 and the vrallbore 
105 are eliminated thereby eliminating the annulus between the solid casings, tite 
perforated casings 145, the intennediate sections of solto casing 150, and/or the solid 
shoe 155 and the weiibore 105. In this nnanner, the c^tional nieed for filling tiie annulus 

25 with a filter material such as. for example, gravel, may be eliminated. 

Refening to Rgs. 2a-2d. an illustrative embodiment of a system 200 for isdating 
subterranean formations includes a tubular support member 202 titat defines a 
passage 202a. A tubular expansion oone 204 that defines a passage 204a is couptod 
30 to an end of the tubular support member 202. In an exemplaiy embodiment, ttie 
tubular expanston oone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-6xpanded end 206d of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate witti and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intenmediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intemiediate portion. In an exemplary embodiment, the inside and outside dianieteris^ 
the pre-expanded ends, 206a and TOM, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206a An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubtdar member206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 21 6c of the stotted tubular member 

15 21 0 is coupled to an end 212a (rf a slotted tubular member 212 that defines a passage 
212) by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
ftirther includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intemiediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intenmediate 
portion 214& 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
. to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular memt>er 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 furdier includes an unexpended Intenmediate portion 220c another pre^xpanded 
end 220d, and a sealing member . 22Qe coupled to the exterior surface of the 
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unexpended intemiediate portion, in an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters oT the unexpended 
intennediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the thir^ 
expandable tubular member 220. 

In an exemplary embodiment, the Inside and outside diameters of the pre^xpanded 
10 ends, 206a, 206d. 214a. 214d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220. and the slotted tubular members 210. 212, 216, and 218. are 
substantially equal. In several exenrvlary embodiments, the seeding members, 206e. 
214e, and 220e, of the expandable tubular members, 206, 214, md 220, respectively, 
fiirther include anchoring elements for engaging the weiDbore casing 104. in several 
IS exemplary embodiments, the slotted tubular member^, 210, 212, 216, and 218, are 
conventional slotted tubular menrtbers having threaded end connections suitable for 
use In an dl or gas well, an underground pipeline, or as a staictural support In several 
alternative embodlrnents, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering ex* introducing fiuidic materials 
20 such as, for example, <A, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole 224 fomied in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device in order to pemiit upward 
movernent of the tubular support memt>er and tubular expansion cone 204 relative to 
one or nrK>re of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 21 0, 21 2, 21 6, and 21 8. 

In an exemplary embodiment as illustrated in Rg. 2b, a flutdic material 228 Is then 
injected Into the system 200; through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c. the continued injection of the 
fluldic material 228 through the passages, 202a and 204a. of the tubular support 
memt>er 202 and the tubular expansion cone 204. respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defonning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In parllcutar, Oie 
intemtediate non pre-expanded portion 206c of the expandable tari}ular member 206 Is 
radially expanded and plastically deformed off of the tapered extemal surface 20Ab of 

10 the tubular expansion corte 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an e]Amplaiy embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

h an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surftice 204b of the tubular expansion cone 204, flw tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
menfibisr 202. As a result, the seisond and third expandable tubular members, 214 and 
220. are radially expanded and plastically defonnMl off of the tapered extemal sur^ 
204b of the tubular expansion cone 204. In particular, the intennediato non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently.' the radially expanded Intennediate 
portion 214c of the second expandable tubular member 214 is thereby boiq)ied to the 
wellbore 224. In an exemplary embodiment, the radially expanded Intemfiediate portion 

30 214c of the second expandable tubular member 214 is also Oiereby anchored to the 
weHbore 1 04. Furthermore, the continued applicaUon of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre^xpanded end 220a of the ttiird expandable tubular rnember 
220. RnaUy, the continued application of the upward force to the tubidar member 202 
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will then radially expand and plasttcally defbnn the thiid expandable tubular member 
220 off of the tapered external surbce 204b of the tubular expansion cone 204. In 
particular, the intenmediate non pre^xpanded portion 220c of the third expandable 
tubular member 220 Is radially expanded and plastically deformed off of the tapered 
extemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220ie engages the interior surface of the wellbore 224. Consequently, the 
radially expanded jntemnedlate portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intenmdiate portion 220c of the third expandable tubular mernber 220 is 
also thereby anchored to the weilboie 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and piastre defbnmation of the third expandable 
tubular member 220, the tubular.support member 202 and the tubular expansion cone 
204 are remoNfed from the wellbore 224. . 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 
displacement of the tubular expansbn cone 204. As a result, the sealing menr^bers, 
206e, 21 4e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tutnjlar member 220 to the 
wellbore. Furthemriore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thiareby providing 
significant cost savings. In addition, the inside dianr^ters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 
216. after the radial expansion process, are subatantialty equal. In this manner, 
additional oonventionar tools and other conventional equipment nrtay be easily 
positioned virithin, and moved through* the expandable and slotted tubular members. In 
several altematiye embodiments, the conventional tools and equipment include 
conventional vah/ing and other conventional flow control devices for controHing the flow 
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of fluidic materials within and between the expandable tubular members, 206. 214, and 
220. and the slotted fibular members. 210. 212. 216. and 218. 

Furthermore, in the system 200, the slotted tubular mend)er8 210, 212, 216, and 218 

5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the tntennediate non pre-expanded portions, 206c 214c, and 
220c, of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomned, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intenmediate non 
pre-expanded porttons, 206c, 214c. and 220c, of the expandable tubular members, 
206, 214, and 220, respectively, are radiaBy expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the totel length of the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandabte tutHJiar members, 206, 214, and . 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a totel tength of only 
approximately 200 feet 

Furthennore, the sealing members 206e. 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 21 2, 216, and 21 8 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be targe enough to effectively eliminate the possibility of 
danlage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an emmplary embodiment, the pre-expanded ends. 206a. 206d. 214a. 21 4d. 22pa, 
and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wail 
thidcnesses of 8.375 friches and 0.350 inches, respective^, prior to the radial 
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expansion, the intermediate non pre-expanded portions, 206c. 214c, and 220c. of the 
expandable tubular niembers. 206. 214. and 220, respectively, have outside diaineters 
of 7.625 inches; the slotted tubular memtwrs, 210. 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside dianteters of the 
5 intermediatB portions. 206c, 214c. and 220c. of the expandable tubular rnernbers. 206, 
214. and 220, are equal to 7.675 incheis; and the vvelibore 224 has en inside diameter 
of 8.755 inches. 

in en exenvlafy embodiment, the pre-expanded ends, 206a. 206d. 214a. 214d. 220a. 

10 and 220d, of the expandable tubular mennbers. 206. 214. and 220. respectively, and 
the slotted tubular members, 210, 212, 216. and 218. have outside diameters and wail 
thidcnesses of 4.500 inches and 0.250 inches, respe^ively; prior to the radial 
expansion. Intermecfiate non pre^)ipan<ded portions. 206c, 214c and 220c. of the 
expandable tubular members, 206. 214. and 2l20. respectively, have outeide diameters 

15 of 4.000 inches; the slotted tubular members. 210. 212, 216. and 218. have inside 
diameters of 4.000 Inches; after the radial expansion, the Inside diameters of the 
intennediate portions. 206c 214c end 220c of the expandable tut^uiar members. 206. 
214. and 220. are equal to 4.000 inches; and the welibore 224 has an inside diameter 
of 4.892 iriches. 

20 

in an exemplaiy embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil. gas. and/or water into or from the subterranean 
fbnnatlon 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular rnember 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tepered portion 300c. an intermediate portion 300d. a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further pr^rably Includes an intermediate sealbig member 300g that is 
coupled to the extorter surtece of the intennediate portion 300d. 

In an exemplary embodiment, the tubuter member 300 has a .substenfiaHy annutar 
cross section. The tiAular member 300 .may be fabricated firdm any number of 
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conventional cbnnniercially available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83, J55. or P110 API 
casing. 

5 In an exemplary enrtbodiment, the Interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular men^ indudes a first inside diameter Du an 
intennedlate inside diameter Dint* and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di arul D2, are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater tlian the inteninediate Inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intemiedlate portion 
300d by the first tapered portion 300c, and ttie second end 300f of tiie tubular member 

15 Is coupled to the intennediate portion by ttie second tapered portion 300e. in an 
exemplary embodiment, ttie outside diameters of ttie first and second ends, 300b and 
300f, of the tubular member 300 is greater ttian the outside diameter of the 
intermediate portion 300d of ttie tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thid(nesses, ti and tz, respectively. In an 

20 exemplary embodinient, the outside diameter of the Intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a arxt 300f. The intermediate portion 300d of ttie tubular 
nriernber 300 indudes a wall ttiictcness tiNT* 

25 In an exemplary embodiment, ttie wall thidcnesses ti and t2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, tt and t2, are botii greater tiian ttie wall thickness tiNT in order to optimally 
match the burst strengtti of ttie first and second ends, 300a and 300f , of the tubular 

30 member 300 with ttie intemnediate portion 300d of ttie tubular member 300. 

In an exemplary embodiment, ttie first and second tapered portions. 300c and 300e. 
are Indlned at an angle, a, relative to ttie longitudinal direction ranging from about 0 to 
30 degrees In order to optimally fadHtate ttie radial expansion of the tubular nDeml>er 
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300. In an exemplary ennboditnent. the first and second tapered portions. 300c and 
300e. provide a snKMtii transition between the first and second eruls, 300a arid 300f. 
and the intermediate portion 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intemwdiate sealing member 300g is coupled to the outer surface of the 
Intemwdlate portion 300d of the tubular member 300. In an exemplary embodiniient, 
the intermediate sealing nfiember 300g seals the interface between the Intermediate 
portion 300d of the tubular nrtember 300 and the interior surface of a wellbore casing 

10 305. or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary Mnbodlment. the outside diarneter of the interrrtediate sealing 
member 36bg is sheeted to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 In order to optlnrially protect the 
intermediate sealing member 300g during placement of the tubular nnember 300 within 
die weilbore casings 305. The Intemradiale seiriing riiember 300g may be fabricated 
from any numbw of conventional commerdally available materials such as. for 
example, thermoset or thennopiastic polymers. In an exemplary embodiment, the 

20 Intemwdiate sealing member 300g is fabricated from themnoset polymers in order to 
optimally seal the radially expanded Intemnediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defbrnrted intenlnediate portion 

25 30pd of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4. and 5a to 5d. in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1) upsetting botti ends of a 
tubular member in step 405; (2) expanding i>oth upset ends of the tirtxilar nwmber in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) fomiing threaded connections in both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside cHameter of the 
non^xpanded intemwdiate portion of the tubular mwnber in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wail thicknesses ti and ^. The intermediate 
portion 500c of the tubular member 500 includes VhB, wall thickness W and the intertor 

5 diameter Dint* in an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal in order to provide burst strength that is substantially equal ak)ng 
the entire length of the tubular member 500. in an exemplary embodiment, the wall 
thicknesses ti and tz are both greater than the wall thickness ttNT in order to provide 
burst strength that is substantially equal ak>ng the entire length of the tubular member 

10 500. and also to optimally facilitate the fomnatkm of threaded connections in the first 
and second ends, 500a and 500b. 

As Illustrated in. Fig. 5b, in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and SOOb, of the tubular nriember are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 include the interior 
diameters Di and D2. in an exemplary embodiment, the Interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal, in 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dmr ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskxi of the tubular member 500. 

In a preferred embodtmmt, the relationship between the wall thicknesses ti. t2, and tiNT 
of the tubular rnemb^ 500; the inside diameters Di, D2 and Don of the tubular member 
25 500; the inside diameter Dw«ubore of the wellbore casing, or other structure, that the 
tubuteir nrmnber 500 will be Inserted into; and the outside dianrieter Doone of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
wellbore casing is given by the following expressk>n: 

30 

where tt = 12; and 
Di'Di. 

By satisfying the relattonship given in equatton (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationshtp given in equation (1) may be 
used to calculate the optimal geonratry for the tubular member 500 for subsequent 
radial expansion and plastic defomiatlon of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As illustrated in FIG. Sc. In step 420, conventional threaded connections, 500d and 
SOOe, are fomned in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and 500e, are provided 
10 using conventional processes for fomning pin and box type threaded connections 
available from Atlas-Bradford. 

As iilustrated in Fig. 5d, in step 425, a sfealing member 500f is then applied onto the 
outside diameter of the non-expanded intennediate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commercially available n^thods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using oommerdally available chemical and temperature resistant 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodinrient of tubular expansion cone 600 for 
radially expanding the tubular mennbers 206, 214, 220. 300 and 500 Will now be 
described. The expansion cone 600 defines a passage 600a arxl includes a front end 
605, a rear end 610, and a radial expansion section 615. 
30 - 

in an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surfece 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadi Oi and the second conical outer surface 625 
includes an angle of attack 02- In an exemplary embodiment, the angle attack Oi is 
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greater than the angle of attach 02. In this nr^nner, the first conical outiBf surface 620 
optimally radially expands the intermediate portions. 206c. 214c, 220c, 300d, and 500c. 
of the tubular nnemt)ers. 206. 214. 220. 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d. 214a and 214d. 220a and 220d, 300b and 300f, and 500a and 500b. of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surfece 620 includes an ahgle of attack d ranging from about 8 to 20 
degrees, and the second conical outer surfeice 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 deform the tubular members, 206. 214, 220. 300 and 500. More generally, the 
expahston cone 600 may. include 3 or nnore adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 RefefTing to Fig. 7, another exen^tary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front md 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodinrmnt, the radial expansion sectbn 715 
includes an outer surface having a substentially jxirabolic outer profile ther^y 
providing a parabotokl shape. In this manner, the outer surl^ce of the radial expanston 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanskm cone. The parat)oiic outer profile of the outer surface of the radial 
expansim section 715 may be fbmied using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the regkm of the 

25 outer surfeioe of the radial expansion section 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate portions. 206c, 
214c, 220c. 300d, and 500c, of the tubular members, 206, 214. 220, 300, and 500. 
while the region of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optinrmlly ifadially expand the pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplaiy embodiment, the parabolic profiie of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the e^qpansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from alraut 
4. to IS degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
substantiaily identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several altemaHve embodiments, the teachings of the apparatus 130. the system 
200. the expandable tubular member 300, the method 400, and/br the expandable 
tubular member 500 are at least partially combined. 

Referring to Fig. 8, in an alternative embodiment, convenfional temperature, pressure, 
and flow sensors. 802. 804. and 806. respecUveiy. are operably coupled to the 
perforated tubulars -145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802. 804i and 806, lespediveiy, in tum are operably coupled to a controlier 
810 that receives end processes the output signals generated by the tempmature. 
pressure, «id flow sensore to thereby control the operation of the (low control valves 
160 to enhance ttie operetlonal efftoiency of the apparatus 130. In several exemplary 
embodiments, the control aigorithRis utilized by the controller 810 for controlling the 
operation of the flow control valves 160 as a function of ttie operating temperature, 
. pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an attematiye embodiment, a solid tubular member 905 is 
coupled to one of tiie perforated tubular members 145 by radially expanding and 
plasticaliy deforming the solid tubular mernber into engagement witii ttie perforated 
tubular member in a conventional nianner and/or using one or more of the radial 
expansion methods disclosed In one or more of ttie following: (1) U.S. patent 
appHcation serial no. 09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent appHcatkxi serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, (3) U.S. patent applicatkm serial no. 09/502,350, attomey docket no, 
25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent applksatton serial 
no. 09/523,460, attomey docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. patent 
application serial no. 09^12,89$, atbxn^ docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941. attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588.946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
dtlDmey docket no, 25791 .23.02, filed on 4/26/2000, (10) PCT patent applicatkHi serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent appiication serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provlstonal patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent applkatton serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent applicatk^n serial no. 60/159.039, attorney docket no. 25791 .36, filed 
on 10/12/1999. (15) U.S. proviskinai patent application serial no. 60/159,033, attoniey 
dodcet no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent appllcatk>n serial 
no. 60/212.359, atbomey docket no, 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165.226. attorney docket no. 25791.39. filed on. 

15 11/12/1999. (18) U.S. i^stonal patent application serial no. 60/221.443, attorney 
docket no. 25791.45, fi|ed on 7/28/2000. (19) U.S. proviskxial patent appllcatkm serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. proyistonal 
patent appfication serial no. . 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provi8k)nal patent appiteation serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent applicatioh serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U S. provisk>nal patent application serial 

25 no. 60/303,740, attonrtey docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatk)n serial no. 60/317,985, attorney, 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisk)nal patent applteattori serial 
no. 60,318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent applicatton serial nq. 09/969.922, attoniey docket no. 25791.69. filed on 
10/3/2001, the disclosures of whteh are Incoiporaled tterein by reference. In this 
manner, the solM tubuter member 905 fluidkdy seals the radial passages formed In the 
perforated tubular memt>er 145 thereby preventing the passage of fiuldic materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10. in an alternative embodinf)ent, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings In the one perforated tubular member by 

5 positioning a dosed ended pipe 1010 having one or more radial openings 1010a wittiin 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interboe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hiEirdenable fluidic sealing material 
out of the ahtuilus between the one perforated tubular member 145 and the fonnatlon 
125. The pipe 1010 and sealing members, 1015 and 1020, are then remoyed from the 
apparatus 130, and the hardenable fluidic sealing material Is allowed to cure/ A 
conventional drill string may then be ised to remove any excess cured sealing material 

15 from the interior surface of the pne perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material Is a curabto epoxy resin. 

In an alternative embodiment, as illustrated in Hg. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonmed into contect with the surrounding formation 125 thereby compressing the 
sunoundtng fomiation. In tNs manner, the surrounding fonmation 125 is mainteined in 
a steto of compression thereby stabiBzing the sunounding formation, reducing the flow 
of loose particles from the sunounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydroQarit>on5 from the 

25 surrounding fonnatlon. 

In an attemative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the sut>sequent recovery of 
hydrocartions from the fomnaOon 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radteliy expanded and plastically formed into contact with the surrounding fonmation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The Imputslve load may 
be applied to the perforated tubular member 145 by applying the load to the erid of the 
apparatus 130. The impulsive load is then transfened to the surrounding formation 125 
thereby compacting and/or slurrifying the siarrounding formation. As a result, the 
recovery of hydrocart>ons from the formation 125 is enhanced. 

In an altemaitive embodiment, as illustrated in Rg. 12. d weHbore casing 1205 having 
one or more perforations 1210 is positioned within the welibore 105 that traverses the 
formation 125. When the apparatus 130 is positioned within the welibore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plasticaRy defomied into oontact with the welibore casing 1205 ttiereby 
compressing the sunrounding formation 125, In this manner, the sunrdunding fomiatton 
125 is maintained In a state of compression thereby stabilizing the surrounding 
fbnnatlon. reducing the flow ot loose particles from the surrounding fbnration into the 
radial openings of the perforated tubular rnember 145. and enhancing the recovery of 
hydrocarbons from the sunrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
location to thereby impart seismic energy into the fomiation 125. In this manner, 
particles lodged in the nadial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart>ons from the fonnation 125. 

In an alternative embodiment, after the perforated tubular member 145 has t>een 
radially expanded and plastically formed into contact with the vyellbore casing 1205, 
ther€d)y coupling the perforated tubular member 145 to the sunpunding formation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may t>e 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load Is then transferred to the surrounding fomiation 125 
thereby compacting and/or slunifying the surrounding fomnation. As a result, the 
recovery of hydrocartK)ns from the fomnation 125 is enhanced. 
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Referring to Fig. 13. in an attemative embodiment, one or more perforated tutelar 
• memtMrs 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding arid plastically deforming the perforated tubular member into engagement 
with the perfoiated tubular merhber in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the foHowing: (1) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02. fBed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913. attorney docket no. 
25791.7,02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, fHed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/440,338. attorney docket no, 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent applicatkm serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent applicatk)n serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatton aerial no. 09/588.946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applkaOon serial 
no. (»/559.122. attorney docket no, 25791.23.02. filed on 4/26/2000. (10) PCT patent 
appikatkm serial no. PCT/USOO/18635. attorney docket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provisional patent af^icatlon serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. pro^Hstonal patent applieatton serial no. 

20 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. phoviskxial 
patent appltec^tion serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provistonal patent application serial no. 60/159.039. attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent appltoatton serial 
no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 proviskMial patent dpplicatton serial na 60/212.359. attorney docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provistonal patent application serial no, 60/165,228, attorney 
' docket no. 25791 .39. filed on 1 1/12/1999. (18) U.S. provisional patent applieatton serial 
no. 60/221,443, attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent application serial no. 60/221,645. attorney docket no. 25791.46. filed on 

30 7/28/2000. {20) U.S. provistonal patent appitoation serial no. 60/233.638. attomey 
docket no. 25791.47. filed on 9/18/2000. (21) US. provistonal patent application serial 
no. 60^237.334. iattomey docket no. 25791.48. fHed on 10/2/2000. (22) U.S. provistonal 
patent appltoation serial no. 60/270.007. attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provl8k>nat patent appltoation serial no. 60^,434, attomey 
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docket no. 25791 .51 » filed on 1/17/2001; (24) U S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonat 
patent appltoatton serial no. 60/303.740, attorney docket no. 25791.61. filed on 
7/6/2001 ; (26) U.S. provisional patent application serial no. 60/31 3,453. attorney docket' 

5 no. 25791.59. fited on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal 
patent appiicatk)n serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U S. utility patent applteation serial no. 09/969.922, attorney docket 
no. 25791.69, filed on. 10/3/2001, the disclosures of which are incorporated herein by 

10 reference, in this manner, the perforated tubuFar nnemtier 905 modifies the ftow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the appar^ 1 30 to modify the overall ftow characteristics, of the apparatus. 

In an altemative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fiuidicly couples the interior of a pair of adjacent perforated 
tubular members, 14Sa and 145b, that extract hydrocartx)ns from corresponding 
subtenanean zones A and B. In this manner, if zone B becomes depleted, 
hydroc»t)ons that are being extracted from zone A will not ftow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operattonal effkdency of the extraction of geothermal ertergy is significantly 
enhanced due to the increased intenr>al diameters of the varioijs radially expanded 
25 etemente of the apparatus 130 that permit greater volumetric ftows. 

in an alternative embodiment, the perforated tubular members, 145, 210, 212, 216,. 
218; and 1305 of the apparatus 130 may be cjedned by further radial expansion of the 
perforated tubular members. In an exemplary embodlntent, the amount of further radial 
30 expand reqiAed to dean the radial passages of the perforated tubular members 
145, 210, 212. 216, 218. arid 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that inckJdes a zorm\ isolation assembly Including 
one or mote soM tubular members, each soHd tubular member including one or more 
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external seals, and one or more perforated tiitxiiar members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal Isolation assembly further includes one or more Intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each Intennedlate solid tubular member Including one or more external 
seals. In an exemplary embodiment, the zonal isolation assernUy further includes one 
or more valve members for controlling the floMr of fluldic materials between the tubular 
riiembers. In an exemplary embodiment, one or more of the Intennediate solid tubular 
members Include onis or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and Interieaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the mnal isolation assembly. 

A mettiod of isolating a first subterranean zone frorri a second subterranean zone in a 
weilbore has also been described that includes positioning one or more primary solid 

20 tubulars within the weilbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the weilbore. the perforated 
tubulars traversing the second subterranean zone, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the weilbore extemal to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of ttw weilbore including a casing, has also been described that includes 
positionhg one or niore primary solid tubulars within the weilbore, fluidiciy cpupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the weHbore. the perforated tubulars traversing the produdng subtenanean 
zone, fluidiciy coupling the perforated tubulars ^ the prirhary solid tubulars. fluidiciy 
isolating the producing subtenxinean zone fitNn at least one other subterranean zone 
within the welbore. and fluidldy coupling at least one of the perforated bibulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
indudes cpntrotlably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that Includes a subtenranean formation ihduding 
a wellbore. a zonal isolation assembly at least partially positioned within the weUbore 
that Includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the sdid fubular members, and a shoe positioned within tiie weilbore coupled to the 

10 zonal isolation assembly, wherein at least one of the soHd tubular members and the 
perforated tubular members are formed by a radial expansion process performed viriVtin 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or mors intennediate solid tubular mernbers coupled to and interleaved 
among the perforated tubular members, each intennediate solid tubular member 

15 induding one or mon» extemal seals, wherein at least one of the solid Wular 
members, the perforated tubular members, and the intennediate solid tubular members 
are fomned by a radial expansion process perfonned within the wellbors. In an 
exemptery embodiment, the zonal isotetion asserT4>ly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemptery embodiment, one or more of the 
intermediate solid tubular members indude one or more valve members for controlling 
Oie flow of fluids between the solid tebular members and the perforated tubuter 
members* 

25 An apparatus has also been described that indudes a subterranean fcKmation induding 
a weilbore, a zonal isolation assembly positioned v^ln the weilbore that indudes one 
or more primary solid tubuters, each primary sc^td tubular induding one or more 
extemal annuter seals, n perflated tubuters positioned coupled to the primary solid 
tubulars, and n-1 intemedtete solid tubutars coupled to and interteaved among the 

30 perforated tubuters, each intenmediate solid tubuter induding one or nrxKe extemal 
annuter seals, and a shoe coupled to the zonal isotetion assembly, wherein at teast one 
of the primary solid tubuters, the perforated tubuters, and the intermediate sdM 
tubulars are fonned by a radtel expansion process perfonmed within the weilbore. 
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A method of isolating a first subtenanean zone firom a secxwid subterranean zone in a 
• wellbore has also been described that includes positioning one or more primary solid 
tubutare witNn the wellbore. the prinnary solid tubulars traversing the (Inst subterranean 
zone., positioning one or more perforated tubulars within the wellbore. the perforated 
5 tubulars traversing the second subterranean zone, radiafly expanding at least one of 
the primary sdid tubulars and perforated tubulars witNn the wellbore, fluidldy coupling 
the perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subtenanean zone to the second subtenanean zone within the 
weflboia exiemal to the primary soUd tubulars and perforated tubulars. 

10 

A method of retracting nuiteiiais from a producing subterranean zone in a wellbore. at 
. least a portion of the welibore Including a casing, has also been described that Includes 
positioning one or more primary solid tubulars wHhin the wellbore, positioning one or 
mora perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the welibore. fluidldy coupling the primary 
soUd tubuters vinth the casing, fluididy coupling the perforated tubulars with the primary 
stiOd tubulars, fluididy isolating the produdng subterranean zone from at least one 
other subtenranean Tone within the vi«llbore, and fluididy coupRng at least one of the 

20 perforated tubuters with the produdng subtenanean zone. In an exemplary 
embodiment, the method further indudes controllably fluididy decoupling at teast one 
of the perforated tubuters from at least one other of the perforated tubuters. 

An apparatus has also been described that indudes a sidrtenanean fonnation induding 
25 a welibore, a zonal isolation assembly positioned within the welibore that includes n 
solid tubuter members positioned within the wellbore, each solid tubutar member 
indudbig one or more external seals, and n-1 perforated tubular members positioned 
within the welibcxe coupled to and Interieaved among the solid tubular members, and a 
shoe positioned within the weHbore ooupted to the zonal Isolation assembly. In an 
30 emmptery embodiment, the zonal isotetion assembly further comprises one or more 
valve meinbers for controlling the flow of fluids between the soUd tubular members and 
the perfbrated tubuter members. In an exernptary embodiment, one or more of the 
solid tubutar members indude one or more vaWe members for controling the flow of 
fluids between the solid tubular meinbers and the perforated tubutar members. 
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A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that Includes means for posttioninig one or more 
primary solid tubulars within the wellbore. the prknary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, means for 
fluidicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibors extcimal to the primary solid tubulars and the 
perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or ntore primary solid tubulars within the wellbore, means for 
fluidicly coupling the primary solid tubulars with the cadng, means for positioning one 
or nnore perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupBng the perforated tubulars with 
the primary solid tubulars, means for fluidicly Isolating the producing subtenranean zone 
from at least one other subten^nean zone within the wellbore, and means for fluidiciy 
coupling at least one of the perforated tubulars with the producing subtenBnean ^>ne. 
In an exemplary embodiment, the system further includes means for controllably 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

A syst^h for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
. subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
radially expanding at least one of the prinrtary solid tubulars and perforated tubulars 
within the wellbore, means for fluidiciy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids trom the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated titulars. 
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A system for extracUng materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one cir more primary solid tubulate within the wellbore, means for 

5 positioning one or more perforated tubulars wItWn the wellbore, the perforated tubulars 
traverdng the producing subterranean zone, means for radially expanding at least one 
of the primary soHd tubutars and the perforated tubulars wiXtvn the wellbore, means for 
fluldtcly coupling the primary solid tubulars with the casing, means for fluididy coupling 
the perforated tubulars wKh the soHd tubulars. means for fluldlcly Isolating the 

10 produdng subtenanean zone from at least one other subtenranean zone wHhln the 
wellbore, and means for fluididy coupling at least one of the perforated tubuiare with 
the producing subterranean zone. In an exemplary ennbodlment. the system further 
Indudes means for oontrotlably fluididy decoupling at least one of the perforated 
ttAulars from at least one other of the perforated tubulars. 

A ^tem lor Isdatbig subterraneem zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the firet passage 
coupled to an end of the tubular support n»mber and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveaWe passage coupled to an end of the tubular liner, 
wherein the tubular liner Indudes one or more expandable tubular members that each 
indude,a tubular body comprising an intennedlate portion and first and second 
expanded end portions coupled to opposing ends of the Intermediate portion, and a 

25 " sealing member coupled to the exterior surface of the Intennedlate portion, and one or 
more slotted tutKilar membere coupled to the expandable tubular members, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an e^remplary eiiibodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the Intennediate portion. In an exemplary embodiment, each expandable 
tubular member further Indudes a first tubular trensitlonary member coupled betwveen 
the first expanded . end porfion and the Intennediate portton. and a second tubular 
transWonary memtiar coupled between the second expanded end portion and the 
intennedlate portton. wherein the angles of Indlnatkin of the first and second tubular 
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transittonary members relative to the intemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the fbst and second expanded end portions. In an exemplary embodiment, the burst 

5 strength cf the first and second expanded end portions is substantially equal to the 
burst strength (rf the tntemnediate tubular section, in an exemplary embodiment, tlie 
ratio of the inside .diameters of the first and second expanded end portions to the 
interior diameter of the. intemnediate portion ranges from about 100 to 120 percent. In 
an exenrqptary embodiment, the relationsMp between the wall thicknesses iu t2. and tm 

10 of the first expanded end portion, the second expanded end portion, arid the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intemnediate portion, respectively, of the expandatHe tubular members, 
and the inside diameter EXwAm- of the weBbore casing that ttie expandable tubular 

15 member will be inserted into, and the outside diameter Dcm of the expansion cone that 
¥vHi be used to radially expand the expandable tubular member within tiie welibore is 
given by the following expression: 

wtierein ti « and wherein Di = D2. In an exerTV>tary embodiment, the tapered end of 
20 tiie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of ttie adjacent discrete tapered 
sections increases in a continuous manner from one end (rf the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone indudes an paraboloid body. In an 
25 exemplary embodiment, tiie angle of attadc of tiie outer surface of the paraboloid body 
increases in a continuous manner from me end of the paraboloid bo6y to the opposite 
end of \he paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandabte tubular members; and wherein ttie other tubular members are 
interleaved among ttie expandable tubular m6ml)ers. 

30 

A method of isolating subtenanean zones traversed by a welibore has also been 
described that includes positioning a tubular liner wittiin ttie welibore, and radially 
expanding one or more discrete portions of the tubular liner into engagement witti the 
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wellbore. In an exemplary ennbodiment, a plurality of discrete portions of the tubular 
. liner are radially expanded Into engagenrient with the wellbore. In an exemplary 
embodiment, the remaining portions oT ttie tubular liner are not radially expanded. In 
an exemplary errAodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic material into the tubular liner; and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ories of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular numbers are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radi&lly expanded into engagennent with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embocfiment, the tubular liner includ&s one or more expandable tubular 
members that each Include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intennediate 
portion, and a sealing member roupled to the exterior surface of the intermediate 
portion, and one or more stotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the sicrtted tubular members are greater than 
or equal to the nDaxhtium in^de diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the stotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subten^nean zones traversed by a wellbore has also been 
described that includes means for positioning a tubuter liner within the wellbore, and 
rmans for radiaDy expanding one or more discrete portions of the tubular Hner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular lir»r are radially expanded into engagement with the wellbore. 
In an exemplary erTd)odfrneht, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodbfnent, one discrete portion of the tutHilar liner Is 
radially expanded by injectihg a fluidIc material Into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment the tubular liner includes a plurality of tubular niembers;. and 
wherein one or more of the tubular menders are radially expanded into engagenient 
with the weltbore and one or more of the tubular niembers are not radially expanded 
5 into engagement with the wellbore. In an exemplaty embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded Into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subtenranean zones has also been described that includes a 
subterranean Ibmnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or nhore discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to ttte borehole at a plurality of discrete 
locations. In an e»nipiary enftbodiment, the tubular liner is coupled to the borehole by 

15 a process that includes posiObning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions cK the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fiuidic material into the tubular linen and wherein the other 
discrete portions of the tubular liner are radially expanded t>y pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of. tubular members; arid wherein one or more of 

25 the tubular members are radially e)q)anded into engagwient with the borehole and one 
or mof]8 of the tubular members are not radially expanded Into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded Into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tut)ular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an intermediate portion arid first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediato 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum InskJe diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular nienrt>ers. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 
external seals, one or more perforated tubular members coupled to the solid tubular 
merrtbers, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature witMn the 
perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow ser^rs operably coupled to 
one or nnore of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the sdld tubular members and the perforated tubular members are formed by a 
radial expanskm process performed within the wellbore. 

A method of isolating a first subten^nean zone from a second subtenranean zone in a 
weHbore has also been described that includes posifloning one or more solid tubulare 
within the wellbore, the solid tubulare travereing the firet subterranean zone, positioning 
one or tnow perforated tobulare wittiin the wellbore, the perforated tubiriars travereing 
the second subterranean zone, radially expandirig at least one of the primary solid 
tubulare and perforated tubulare within the wellbore, fluididy coupling ttie perforated 
tubulare and the solid tubulare, preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulare and perforated tubutere, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars, and oontroiling 
tt)e flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbon^, at 
least a portion of the welibore including a casing, has also been described that iridudes 
positioning one v more solid tubulars within the welibore, positioning one or more 
perforated tubulars within the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zome 
witNn the welibore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates withhri one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through ttie perforated tubulars asi a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 welttxm has also been described that includes means for positioning one or more solid 
tubulars within the welibore. the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellt)ore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandtfig at least one of the solid tubulars and perforated tubulars within the welibore, 
25 means for ftuidldy coupling the perforated tubulars and the SQlid tubulans, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external td the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for oontroiKng the flow of 
30 fluidic materials through the perforated tubuters as a fonction of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenanean zone in a welibore, at 
least a portion of the welibore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the welltxm, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wthin the weilbore, rwans for fluidldy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the producing subterranean 
zone from at least one other subtenranean zone within the weilbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng sublenanean zone, 
means for monitoring the operating ten^ratures, pressures, and flow rates within one 

10 or more of the perforated tubulars. and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly 
1 5 induding: one or nK>re solid tubular members, each solid tubular member induding one 
or more external seals, one dr more perforated tubular members each induding radial 
passages coupled to the solid tubular membera. and one or more solid tubular liners 
coupled to the interior aurfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore, and the solid tubular liners are formed by a 
radial expansion process perfomned within the weilbore. 

25 A method of Isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that indudes positioning one or more sdid tubulars 
within the weilbore. the solid tirtHilars traversing the first subterranean zona, positioning 
one or more perforated tubulars each Induding one or more radial passages within the 
weilbore, me perforated tubulars traversing ttie second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubuters within the weilbore. 
fluididy coupling the perforated tubulare and the primary solid tubulars. preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulare and perforated tubulare. 
positioning one or more solid tubular linere within the interior of one or more of the 

N. 
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porforated tubulars, and radially expanding and plastically defonning the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subterranean zone In a wellbore, at 
least a portion of the wellbors including a casing, has also been described that includes 
positioning one or nrx>re solid tubulars within the wellbore, positioning one or more 
perfbiated tubulars each including one or more radial passages within the wetlbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the welttxm, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
Witt) ttw solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone wittiin the wellbore, fluididy coupling at least one of the 
perforated tubulars with ttie produdng subten^anean zone, positi(»ning one or more 

IS solid tubular liners wittiin the interior of one or more of the perforated tubulars, and 
radiaiiy expanding and plastically defonning the solid tutHJiar liners within the interior of 
one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubuiars within the wellbore, the solid tutHJiars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each indudir^ one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 

25 stdMerranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone wittiin the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or rtiore solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tui^lar liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least sorrie of the radial 
passages of the perforated tubulars. 



According to anc^er aspect of the present trwentior), a system for extracting materials 
from a producing subterranean zone in a wellt)ore, at least a portion of the wellbore 
including a casing, has also been described that indudesmeans for positioning one or 
more solid tubulars within the weHbore, mearis for portioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the perforated 
tutMiiars traversing the producing subterranean zone, means for radially expanding at 
ieast one of the solid tubulars and the perforated tubulars within the welibore, means 
for fluidicly coupling the solid tubulars with the casing, means for fiuididy coupling the 
perforated tubulars with the solid tubulars* means for fluidioty isolating the producing 
subterranean zone from at least one other subtenar^ean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean »ne. means for posittorring one or more solid tubular liners within the 
Interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomning the solid tubular liners within the Interior of me or more of the 
perforated tubulars to fluidicly seat at tost some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each soiid tubular member including one 
or nrKKB external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular member^, and a shoe coupled to the zonal isolation 
assembly. . 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
weHbora has also been descrbed that includes positioning one or more solid tubulars 
within the wellbore, the solid tubidars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or nwre radial passages within the 
wellbore, the perforated tubulars traversing the second subtenanean zone, radtelly 
expanding at least one of the solid tubulars and perforated tubuters within the weUbore. 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids flrom flie first subtenanean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubuters, 
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sealing off an annular regioh within at least one of the perforated tubulars, and Injecting 
a hardenable fluidtc sealing material into the sealed annular regions of the perforated 
tukHilars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
pofsitioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each Including one or more radial passages within the weHbore, the 
perforated tubulars traversing the producing sut)tenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilt>bre, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perfonaited tubulars 
with the solid tubulars, fluididy isolating the produdng subtenanean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the prcxludng subterranean zone, sealing off an annular region 

IS within at least one of the. perforated tubulars, and irijecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolatjng a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described ttat indudes means for positioning one or more solid 
. tubulars within the wellbore, the solid tubulars traversing the first subterranean zcHie, 
means for positioning one or nK>re perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibora external to the 
primary solid tubulars and perforated tubirfars, nneans for sealing off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenable 
30 fluidic sealing material into the seated annuter regions of the perforated tubulars to seal 
off at least some of the radtel passages of the perforated tubuters. 

A system for extracHng materials from a produdng subterranean zone in a wellbore, at 
teast a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial, 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and, 

5 the perforated tubulars within the wellbore. means for flukJicly coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wetlbore, means for fluididy coupling at 
least one of the perforated tubulars vrith the produdng subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenatrfe fiuidic sealing nnaterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatais has also been described that indudes a zonal isolation assembly 
positioned witidn a wellbore that traverses a subtenranean formation induding: one or 
more solid tubular members, each sdid tubular member induding one or more extemal 
seals, one or more perforated tubular memt)ers coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 memi)ers and the perforated tubular members are formed by a radial expansion 
process performed within the w;ellbore. and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular menr\t>ers that are radially 
expanded into intimate contad with the subterranean formation compress the 

25 subterrmean formation. 

' A method of isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes positioning one or nrVore solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean, zone, positioning 
30 one or mors perforated tutnilars within the w^lbore each induding one or more radial 
passages, the perforated tubulars traversing tlie second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welbors, radially expanding at least one of the perforated tubulars Into intimate contad 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids fronn the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the seqond subterranean zone compress 
the second subterranean zone. In an exemplary embodiment, the method further 
Includes vibrating the second subtenranean zone to increase the rate of recovery of 
hydrdcartKjns from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intirriate contact 
with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocartx>ns from the second subterranean zone. 

A method of extracting materials from a producing subtenranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or more 
perforated tubulars within the wdlbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perfcxatod tubulars within the weilbore, radially 
expanding at least one of the perforated tubulars into intinrwite contect with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluldidy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subterranean zone within the 
weilbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zorw. In an exemplary embodinwnt, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subtenranean zone 
corripress the produdng subterranean zone. In an exemplary embodiment the method 
further Indudes vibrating the producing subterranean zone to increase the rate of 
recovery of hydrocarbons from the produdng subtenranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
ctean the radial passages of the perforated tubulare that are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radlatfy expanded Into Intimate contact with the producing subten-anean zone to 
inoease the rate of recovery of hydrocart>ons from the producing subterranean zone. 

A system for Isolating a first subtenanean zone from a seoond subterranean zone in a 

5 weHbore has also been described that Includes means for positioning one or more solid 
tubulars within the weHbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages* the perforated tubulars traversing the second 
subterranean zone, means for radially Expanding at least one of the solid tubulars and 

10 perforated tubulars within the welibore, nrieans for radidly expanding at least one of the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fluldicly coupling the perforated tubulars and the solid tubulars, and rheans for 
preventing the passage of fluids from the first subterranean zone to the stcond 
subterranean zone within the welibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary erribodiment, the means for radiatly expanding at least one 
of the perforated tubulars into intimate coritact with the second subtenanean zone 
comprises means for compressirig the seoond subterranean zone. In an exemplary 
errAxxUment, the system further includes nneans for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean ' 

20 2xm. In an exemplary embodiment, the system further includes means for vibrating 
the seoond subterranean zone to dean the radial passages of the perforated tubulars 
that are radiaUy expanded into intimate contact with the second subtenanean zone. In 
an exemplary eifnlxxlinf^nt, the system further indixles means for applying an 
impulsive toad to the perforated tubulars that are radially expanded into intimate 

25 contact vtrith the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a produdng subtenanean zone in a vvellbore, at 
least a portion of the welibore induding a casing, has also been described that Indudes 
30 mesms for poslttoning one or more solid tut>ulars within the welibore, means for 
poslttoning one or more perforated tubuters within the welibore each induding one or 
mora radial openings, the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubidars within the welibore, means for radiatly expanding at least one of the perforated 
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tubutars into intimate contact with the producing subterranean zone, means for fluididy 
coupl^ the solid tutHilars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubulars, means for fluididy isolating the produdng subterranean 
Tone from at least one other subterranedn zone within the welibore, and means for 

5 fluididy coupling at least one of the perforated tubuiars with the produdng 
suMerranean 2XMrie. In an exemplary embodiment the means for radially expanding at 
least one of the perforated tubuiars into intimate contect with the produdng 
subterranean a)ne oorviprises means for compressing the produdng subterranean 
zone. In an exemplery embodiment, the system further indudes means for vibrating 

10 the produdng subtenanean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
includes means for vibratir^ the produdng subtenanean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contect 
with the produdng subtenmean zom. In an exemplary embodiment, the system 

15 further indiKles means for applying an Impulshre load to the perforated tubuiars that 
are radiaBy expanded into intimate contad with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenanean ^e. 

An apparatus has also been descrlt>ed that indudes a zonal isolation assembly 
20 posittoned wittiin a welibore that traverses a subtenanean formation and Indudes a 
perforated weilbore casing, induding: one or nrK>re solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubulair merrdDersr and a shoe coupled to tiie zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular memt>ers are formed by a radial expansion process performed witiiln the 
weilbore, and at least one of ttie perforated tubular members are radially expanded into 
intimate contect ^Ath the perforated weilbore casing. In an exemplary embodiment, tiie 
perforate tubuter members that are radially expanded into intimate oonted witti the 
perforated casing compress tile subterranean fbmriation. 

30 

A method of isolating a first subtenanean zorte from a second subterranean zone in a 
weilbore ttiat indudes a perforated casing tiiat traverses the second subtmranean 
zone, has also been described that Includes positioning one or more solid tubuiars 
wittiin tiie welibore, flie soHd tubuiars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the welllx)re each including one or more radial 
* passages, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the priniary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluldldy coupling the perforated tubulars and the* sotM 
tubulars, and preventing the passage of fluids from the first subtenanean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars thait are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to bicrsase the rate of recovery of 
hydrocarbons from the second subterranean 2»ne. In an exemplary embodiment, the 
method further includes vibrating the second subtenranean zone to dean the radial 
passages of ttie perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 

' * * I 

' applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforatiBd casing to inorease the rate of recovery of 
hydrocartx)ns from the second Subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weltt)ore including a casing and a perforated casing that traverses 
the produdng subtenranean zone, has also been desoibed that includes positioning 
one or more solid tubulara within Vhe wellbore, positioning one or more perforated 
tubulars within the wellt)ore each including one or more radial passages, the perforated 

25 tubulars traversing the produdng subtenranean zone, radially expanding at least one of 
the solid tubulars and ttie perforated tubulars within the weHtx)re, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
flukJidy coupling the solid tubulars^ the casing, fluididy ooupltng the perforated 
tubulara with the solid tubulars, fluldidy isdating the produdng subterranean zone from 

30 at least one other subterranean zone virithin the wellbore, and fluididy coupling at least 
one of the perforated tubulara with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulara that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone, in an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplafy embodiment, the metirod fisher includes 
vibrating the producing subterranean zone to dean the radial passages of ttie 
perforated tubutars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further Includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact with the perforated tubuiars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone firom a second subterranean zone In a 
wellbore that includes a perforated casing ttiat traverses the second subtenranean 
zone, has also been descrit)ed that includes means for positioning one or more solid 
tubutars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 

15 including one or more radial passages, the perforated tubuiars traversing the second 
subterrarman zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars wittiin the wellbore, means for radially expanding at least one of the 
perforated tubuiars into intimate contact with the perforated casing, means for fluidicly 
coupling the perforated tubuiars and the scdid tubuiars. and means for preventing the 

20 passage of fluids from the first subten-anean zone to the second subterranean zone 
within the wellbore extemal to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the nr^ans for radially expanding at least one of the perforated 
tubuiars Into Intiniate contact vMth the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment, the system 

25 further Includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartx>ns from the second subtenranean zone. In an exemplary 
emtxxliment, the system further includes means for vibHatirig th^ secorKl subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
into Intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubuiars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocart>ons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more soUld tubulars within the welibore, means for positioning one or 

5 more (^rforated tubulars within the welibore each including one or more radial 
openings, the perforated tubulars traversir^ the producing subterranean zone, means 
for radially expandmg at least one of ttie solid tutnilars and the perforated tubulars 
within the welibore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the castog, means for fluididy coupling the perforated tubulars with the 
solid tubulstfs, mems for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the welibore. and means for fluididy coupling 
at least one of the perforated tubulars with Vrm produdng subterranean zone. In an 
exemplary embodlnnent,.the means for radially expanding at least one of tiie perforated 

15 tubulars into Intimate contad witii the perforated casing comprises means for 
compressing flie produdng subterranean zone. In an exemplary embodiment, the 
furttier indudra means for va)rating ttie produdng subterranisan zone to increase tiie 
rate of recovery of hydrocartxms from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrattng tiie produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment the system further indudes n^ans for applying an impulsive load to the 
perforated tubulars Vnai are radially expanded into intimate contact vvith the perforated 
casing to Increase the rate of recovery of hydrocart)ons from the produdng 

25 subterranean zone. 

An' apparatus has also been described tiiat indudes a zonal isolation assembly 
induding: one or more solid tubular ntembers. each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages couple to the solid tubular members, and one or more perforated tubular 
liners each induding one or nK>re radial passages coupled to the interior surfaces of 
one or more of Uie perforated tubuter members, and a shoe coupled to tiie zonal 
isolation assembly. At least one of ttie solid tubular members and the perforated 
tubular members are fomned by a radtel expansion process perfbmned within the 
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welltx>re, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
S weilbore has also been described that includes positioning one or more solid tubulars 
within the weilbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perftrated tubulars each including one or mors radial passages within the 
weilbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated titulars within the weilbore, 
10 fluididy ooupiing the perforated tubulars and the prlrnary solid tubulars, preventing the 
passage of flirids from the first subtenranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
portioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonnirig the perforated 
15 tubular lirters within the interior of one or more of the perftxrated tubulars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes ' 
positioning one or more solid tubulars within the weilbore, positioning one or more 

20 perforated tubidars each including one or more radial pas$age$ within the weilbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, ftuididy 
coupling the solid tubulars with the casing, fluicfidy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 

25 one other subterranean zone v^thin the weilbore, fluididy coupling at least one of the 
perf(»rated tubulars with the produdng subterranean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterrartean zone from a second subterranean zone in a 
weilbore has also been described that indudes means for positioning orie or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or rinore perforated tubulars each Induding one. or more 
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radial passages within the welibore. the perforated tubulars traversing the second 
■ subterranean zone, means for radially expanding at ieast one of the solid tubulars and 
perforated tubulars within the welttKMe. means for fluidicly coupling the perforated 
tubulars and the solid Uibulars, means for preventing the passage of fluids firom the first 
5 subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforsted tubulars, means for positioning one or more 
perfbrated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radiaiiy expandirig and plastically deforming the perforated tubular liners 
wtthin tie interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producbig subtenanean zone in a welibore, at 
least a portion of the welibore hdudlng a easing^ has also been described that includes 
means fbr po^onlng one or more solid tubulas withh the welibore, means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages witMri the welibore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore. means for fluidicly coupling the solid 
tidMitars with the casing, means fbr fluldldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 

20 least one other subterranean zone within the welibore, means for fluididy coupling 
at teast one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubulai^ liners within the Interior of one or more of 
the perforated tubulars. and means for radially expanding and plastically defbmning the 
perforated tubular Hners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solM tubular member induding one 
or more extenruil seals, two or more perforated tubular members each induding radial 
passages coupled to the solid tubutar members, and one or irwre one-way valves for 
30 oontrolably fliMidy coupling the perforated tubular members, and a shoe coupled to 
the zonal isotetion assembly. ■ At least one of the solid tubujar members and the 
perforated tubular members are fbrmed by a radial expansion process perfbrntied within 
ttiewelbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone 
having a (rfurality of producing zones in a wellix>re has also been described that 
includes positioning one or more solid tubulars ^in the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or nmre perforated tubulans each 

5 including one or more radial passages within the wellbore, the perforated tubulars 
tra\^ing the second subterranean zone, radially expanding at teast one of the solid 
tubulars and perforated tubulars witNn the wellbore, fluididy ocHiplIng the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the finst 
subtenranean zone to the second subtenranean zone witMn the wellbore external to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing frbm 
one of the producing zones thsrt has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore havlrtg 'a plurality of producing 
1 5 subterranean zones, at least a porUdn of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or mors perforated tubuiars each including one or more radiai passages 
within the wellbore, the perforated tubulars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubuiars and the perforated tubulars 
20 within the welibore, fluididy coupling the solid tubulars witti the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluidtcly isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidiciy coupling at least one of the perforated tubulars with the produdng 
subtenBnean zone,, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isdafing a first subterranean zone from a second subtenranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
hdudes meafis for positioning one or more solid tubulars within the wellbore, VhlB solid 
30 tubulars traversing the first subte/ranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars witNn the wellbore, 
means for Ruidicly coupling the perforated tubulars and the solid tubulars. means for 
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preventing the passage of fluids from the first st^terrawwiSKi zone to the second 
subtenanean zone within the wellt)ore external to the prtnnary solid tubulars an<} 
perforated tulHilars. means for positioning one or more perforated tidwiar liners wHhIn 
the Interior of one or more of the perforated tubulars. and rneans for preventing fluids 
5 from passing from orte of the produdng zones that has not been depleted to one of the 

producing zones theA has been depletod. 

A system for extracting materials from a phiraiify of producing subterranean zones in a 
weltxxB, at least a portion of the wellbore indudbig a casing, has also been descrS>ed 

10 that includes means fbr positioning one or more solid tubulars within the wellbore. 
means fbr positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the producing 
subtenanean zones, means for radially expanding at least one of the solid tubulars and 
the. perforated tubulars within the wellbore, means fbr fluldidy coupHng the soDd 

15 tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars. means for fliiidiciy isolating the producing subterranean zone from at 
least one othw subterranean zone within the wellbore. means for fluidicly coupling at 
least one of the perforated tubulars with the producing subtenanean zone, means for 
positoning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothenmai energy from a subterranean formation 
25 containing a source of geothermal energy has also been described that Includes a 
zonal isolation assembly positioned within the subterranean fonnation including: one or 
inore solid tubular members, each solid tubular niemt>er indudihg one or more external 
seals, one or more perforated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perfbrated tubular iners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perfbrated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular numbers and the perforated UAHJiar members are fonned 
by a radial «(pan8ion process perfomned witNn the w^kxxe. 
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A rnelhod of isdating a first subterranean zone from a second subterranean zone 
including a source d( geothennal energy in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wHhtn the weBbbre, fluididy coupling the perforated 
tubuiars and the prhmary solid tubulars, preventing the passage of fluids firom the first 
subterranean none to the second subterranean zone within the wellbore external to the 

10 primary solid tubuiars and perforated tubulars, positioning one or nfK>re perfonated 
tubular liners within the^nterior of one or more of the perforated tubulars; and radially 
expanding and plasticany defomning the perforated tubular liners within the interior of 
one or more of the perforated tijtoulars. 

15 A method of extracting geotheirmai energy from a subterranean geothermai zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one ormore solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenranean geothemnal zone, radially 

20 expanding at least or^e of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subten^anean 
geothermai zone from at least one other subten^nean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars vtrith the subterranean 

25 geothermai zone. 

A system for isolating a first subterranean zone from a second geothennal 
subtenranean zone in a wellbore has also been described that indudes nieans for 
positioning one or more soUd tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubidars 
each Induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothennal subtenranean zone, means for radially expanding at 
teast one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the soiitf tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
9eothenTial subterranean zone within the welltx>re externa! to the primary soiid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subten^nean geothennal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the weilborSt 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore. the perforated tubulars traversing the subtenanean 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore, means for fltrididy coupling the sdid 
tubulars with the casing, means for fluididy coupling the perfbrated tubulars with the 
solid tubulars, means for fluididy isolating the subtenranean geothemial mne from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geothenmal zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or nrK>re external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular memt>ers, and a shoe coupled to the 
zonal Eolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perfbrated tubular members are 
cleaned by furth^ radial expansion of the perforated tubular members within the 

25 wellbora. 

* A rriethod of isolating a first subterranean zone from a second subterranean zone in a 
weHbora has also been described that indudes positionirtg one or mora solid tubulars 
within the wellbore. the solid tutHjIara traveraing the firat subterranean zone, positioning 
30 one or more perfbrated tubulara within the wellbore each induding one or more radial 
passages, the perforated tubulara traversing the second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbora, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the firat sut)tenranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and deantng 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore, 

5 A method of extracting nnateriate from a produdng subterranean Tone in a wellbore, at 
least a portion of the wellbore including a casing, has also been deiscribed that Includes 
positioning one or more sdid tubulars within the wellbore, positioning one or more 
peiforated tubulars within the wellbore eadi including one or merer radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupDng the solid tibulars with the casing, flutdidy coupling the perforated tubulars 
with the soHd tubulars, fluididy isolating th9 produdng subtenranean zone from at least 
one other subterahean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone» monitoring fire operatirig 

IS temperatures, pressures, and flow rates wtthth one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars 

A system for isolating a first subtenranean zone from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more sdid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or wotb perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing 4ie second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perfbratied tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars. and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone wittiin the weilbone e)demal to the 
solid tubulars and perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for exbadlng materials from a producing subterrar^h zone in a wellbore, at 
least a portion of the wellbore induding a caising. has also been described that indudes 
means for poslttoning one or boom solid tut>ulars within the wellbore, means for 
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positioning one or mofB perforated tubulars within the wellt)ore each including one or 
more radial passages, the perforated tubulars traversing the producing subtenanean 
zone, means for rsKiially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 

5 casing, means for fluidicly coupling the perforated tubulars wWi the solid tubulars, 
means fbr fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore, means for fluididy coupling at least one of the 
perforated tubulars with the producing subtenanean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the weHbore. 

Although illustrative embodiments of the invention have beisn shown and described, a 
wide range of nrxxJIficaUon. changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed v«rithout a corresponding use of the other features. Accordingly, it is 
appropriate, that the appended claims be constmed broadly and in a manner consistent 
Witt) the scope of the invention. 
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CLAIMS 

1. An apparatus* comprisirK): 

a zonal isolation assembly positioned within a welibore that traverses a 
subterranean fbnnation and includes a perforated wellbbre casing, comprising: 

one or more solid tubular members, each soHd tubular member including one or 
more external seals; 

one or more perforated tubidar members qoupled to the solid tubular members; 

arid 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tid)ular members and the perforated tubular 
members are fonned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 

2. The apparatus of daim 1, wherein the perforated tubular rnernbers that are 
radiaHy expanded into Intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first sublenanean zone from a second subtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, oomprfsing: 

positioning one or nrK>re sdid tubulars within the wellbore. the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenenean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the perforated casing; 

fiuididy coupling the perforated tubulars and the sdid tubulars; and 

preventing the passage of fluids from the ftet subterranean zone to the second 
subterranean zone within the wellbore external to the solid tiA>ulars and perforated 
tubulars. 
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4. The method of daim 3. wherein the perforated tubuiars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenranean zone. 

5 

5. The method of daim 3, further comprising vibrating the second subterrartean 
zone to increase the rate of racovery of hydrocart)ons from the second subtenranean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
into inttmate contad wSh the perforated casing. 

7. The method of daim 3, further compri«ng applying an impulsh^ load to the ' 
15 perforated tubuiars that are radially expanded into intimate contact witti the perforated 

casing to Increase the rate of recovery of hydrocaitens from the second subtenranean 
zone. 

8. A method of extracting materials from a produdng subterranean zone in a 
20 wellbore, at least a portion of the wellbore indudlng a casing and a perforated casing 

that traverses the produdng subten^nean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars fraversing the produdng 
25 subterranean zone; 

radially expanding at teast one of the solid tubuiars and the. perforated tubuiars 
within the wellbore; 

radially e)q3andbig at teast one of ttie perforated tubuiars into intimate conted 
with the perforated casing; 
30 fluididy coupling the solid tubuiars with the casing; 

fluididy ooufriing the perforated tubuiars with the solid tubuiars; 

fluididy isolating the produdng subterrar^ean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at teast one of the perforated tubuiars with the produdng 
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subterranean zone. . 

9. The method of dalm B. wherein the perforated tubulars that are radially 
expanded into ihtimate contact with the perforated casing compress the produdhg 

5 subterranean zone. 

10. The method of dalm 8, further comprising vibrating the producing subterranean 
zone to increase the rate of recovery hydrocarbons from the producing subtenranean 
zone. 

10 

1 1 . The method of dalm 8, further comprising vibrating the produdng subtenanean 
zone to dean the radial passages of the perforated tubulare that are radially expanded 
into intinnate contact with the perforated casing. 

15 12. The method of daim* 8, further comprising applying an impulsiye load to the 
perforated tubulare that are radially expanded into Intimate contact with the perforated 
tubulare to increase the rate of recovery of hydrocarix>ns from the produdng 
subterranean zone. 

20 13. A system for isolating a first subterranean zone from a second subtenanean 

zone in a wellbore that Indudes a perforated casing that traverses the second 

subtenanean zone, comprising: 

means for positioning one or more sdkJ tubulars within the wellbore, the solid 

tubulars traversing the first subtenrsmean zone; 
25 means for positioning one or more perforated tubulare within the wellbore each 

induding one or more radial passages, the perforated tubuters travereing the second 

subtenanean zone; 

means for radially expanding at least one of the solid tubutere and perforated 
tubutere within the wellbore; 
30 means for radially expanding at teast one of the perforated tubutere Into intimate 

contact with the perforated casing; 

nieans for fluididy coupling the perforated tubutere and the solid tubulare; and 
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means ior preventing the passage of fluids from the first subterranean zone to 
the secOTd subterranean zone within the weHbore external to the solid tubulars and 
perforated tutnjiars. 

S 14. The system of dalm 1 3, wherein the tmans for radially expanding at least one 
of the perlbraled tubulars Into hrUrtwte contact with the perforated casing comprises 
means for corTV>re88lng the second subtenanean zone. 

15. The system of dalm 13. further comprising means for >4brating the second 
10 subterranean zone to Increase the late of recoviwy of hydrocarbons from the second 

subterranean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulars that ara 

IS radialiy expanded into intimato contact with the perforated casing. 

17. The system of dalm 13, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocarbons from the second 

20 subtenanean zone; 

18. A system fw extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the wellbore induding a casing and a perforated casing 
that traverses the produdrig subtenanean zone, comprising; 

25 ' means tor positioning one or more solid tobuiars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
ihdiiding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radiaHy expanding at least one of ttw solid tubulars and the 
30 perforated tubutars within the weMbore; 

means for radially expanding at least one of the perforated tubutars into intimate 
oontad with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubutars wMh the solid tubutars: 
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means for fluidldy isolating the producing subterranean zone from at least one 
ottier subterranean zone \A^ih the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing siAiterranean zone. 

5 

19. The system of claim 18, wherein the means for radially expanding at least one 
or .the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

10 20. The system of dalm 18, further comprising nieans for vibrating the producing 
subtenanean zone to increase the rate of reooveiy of hydrocarbons from the producing 
subterranean zone. 

21. The system of dalm 18. further comprising nieans for vibrating the produdng 
IS subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the perforated casing. 

22. The system of daim 18. further comprising means for applying an impulsive 
load to the perforated, tubulars that are radially expanded into intimate contact with the 

20 perforated casing to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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1. An apparatus, oomprising: 

a zonal isolation assembly comprisihg: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

5 one or more perforated tubular members coupled to the solM tubular members; 

one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
10 perforated tubular members; 

one or more pressure sensors operably coupled to one or more of . the 
perforated tubular noembers for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or more of the perforated 
IS tubular members for monitoring the opeiiating flow rate within the perforated tubular 
members; and 

a shoe ooupted to the zonal Isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressuie sensors, and ttie flow sensors for monitoring the temperature, 
20 pressure and flow serisors and oontrolling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbnfned within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or myre solid tubulars within the wellbore, the solid tubuians 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenranean zone; 
30 radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the welibore; 

fluMidy coupling the perforated tubulars and the solid, tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tulMilars; and 

controlling the flow of fluidic materials throiqh the perforated tubulars as a 
5 function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing sul)terranean zone in a 
welibore, at least a portion of the welltiore Including a (casing, comprising; 

positioning one olr more solid tubulars within the weilbore; 
10 positioning one or more perforated tubulars within the welibore, the perforated 

tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore: 

ftuididy coupling the solM tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the soiid tubuiars; 

fluidldy isolating the producing subtenranean zone from at ieast one other 
subtenranean zor^e within the welibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone; 

20 nK>nitoring the operating temperatures, pressures, and flow rates within one or 

more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 '4. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positiorilng one or more solid tubulars withifi the welibore. the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or nfx>re perforated tubulars within the welibore, the 
30 perforated tubulars traversing tlie second subterranean zone; 

' means fbr radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluldlqly coupling ttie perforated tubulars and the sdid tubulars; 
means fbr preventing the passage of fluids from the first subterranean zone to 
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the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for oontrolling the flow of fkiidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressufes, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means fbr positioning one or mors perforated tubulars within the wellborOi the 
perforated tubulars traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fiuidicly coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforerted tubulars with the solid tubulars; 

means for fiuidicly Isolating the producing subtenanean zone from at least one 
other subtenanean zone within the wellbore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means^ for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seats; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubuler liners coupled to the Interior surfaces of one pr more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the soHd tubular members and the perforated tubular 
members are fomied by a radial expanston process perfonmed within the wellbore; and 
5 wherBin ttie solid tubular liners are fbmned by a radial expansion process 

performed within the wellbore. 

7. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 
10 positioning one or more solid tubuiars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

15 radially expanding at least one of the solid tajbulars and perforated tubulars 

within ttm wellbore; 

fluldldy coupling ttie perforated tubulars and the primary solid tubulars; 
preypnting the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
20 perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perforated tubulars; and ' 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or rmre of the perforated tubulars to fluldidy seal at least some of the 
25 radial passages of the perforated tubulars. 

• 8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
'30 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
stibterrartean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
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fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidfdy isolating the produdng subtsnanean zone from at least one other 
subterranean zone within the wellbofe; 

fluididy coupling at least one of ttie perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defonming the sxAld tubular liners within the 
Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial pass^es of the perforated tubulars. 

9. A system for isolating a first subterraniean zone from a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or more soBd tubulars within fte wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars witMn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subteranean zone to 
the second subterranean ane within the wellbore extemal to ttie prinrwry solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners witiiin tiie interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically defomning the solid tubular liners 
wittiin the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of flie peribrated tubulars. 

10. A system for extracting materials from a produdng subterranean zone Iri a 
wellbore, at least a portion of ttie wellbore induding a casing, comprising; 
means for positioning one or more solid tubulars wtthin the wellbore; 
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means for positioning one or nfKHe perforated tubulars each irKiuding one or 
more radial passages within the wellbore» the perforated tubulars traversing the 
producing subterranean zone; 

nrteans for radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the welibore; 

means for fluididy coupling the soiki tubulars with the casing; 

means for fluktidy coupling the perforated tubulars with the solid tutnilars; 

nneans for ftuidldy Isolating the producing subtenranean zone from at least one 
other subterranean zone within the weltbOTB; 
10 means for fluididy coupling at least one of the perforated tutxilars v^th the 

produdng sutitenaneah zone; 

means for positioning one or more solid tubular liners within the interior of one 
ornrK)re of the perforated tubulars; and 

means for radially expanding and plastically defonning the solid tubular liners 
15 within the Interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more extenial seals; 

one or mem perforated tubular members each induding radial passages 
coupled to the sdid tubular members; and 

a sealir>g material coupled to at least some of the perforated tubular ntembers 
25 for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

30 petitioning one or more solid tubulars within the welibore, the solid tubulars 

traversing the first subtenranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 
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ractelty expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars: 
preventir^ the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the primary solid tubulars and 

perforated tubulars; 

seaHng off an annular region within at least one of me perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

13. A method of extracting materials from a produdng subterranean zone in a 
welbore, at least a portion of the wellbore including a casing, comprising; 

positioning me or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars eac^ including one or more radial 
passages within the wellbore, the perforated tul)ulafs traversing the producing 
sublenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fkiididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluWidy Isolating the produdng subterranean zone from at least one ottier 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; dnd 
injecting a hardenable fluidic sealing material into the seated annular regions of 

the perforated tubulars to seal oflf at least some of the radial passages of the perforated 

tubulars. 

14. A system for isolating a first subterrariean zone from a second subterranean 
zone in a weliborat comprising: 

means for positioning one or more solid tubulara within the wellbora, ttie solid 
tt4>idars travereing the first subtenanean zone; 
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means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
sut)terTanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
5 tubulars within the wellbore; 

means for fiuldidy coupling the perforated tubulars and the solid tubulars; 
means f«r preventing the passage of fluids from the first subterranean zom to 
the second subterranean zone within the wellbore external to ttie primary solid tubulars 
and perforated tubulars; 
10 means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for Injecting a hardenable fkildlc sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars.. 

15 

15. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion d the wellbors including a casing, comprising; 

nrieans for posittoning one or more solid tubulars within the welfo 

means for positioning one or mem perforated tubulars each Including one or 
20 more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean 2»ne; 

means for radially expanding at least one of the spM tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluldicly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isoteting the producing subterranean zone fnom at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
30 means for sealing off an annular region within at least one of the peribrated 

tubulars; and 

means for injeding a hardenable fluldic seallng rnaterial into the sealed annular 
regions of the perforated tubulars to seal off at least sohie of the radial passages of the 
perforated tubulars. 
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16. An apparatus, comprising: 

a zona! Isolation assembly positioned within a wellbore that traverses a 
subterranean fonfnation, comprising: 
5 one or more solid tubular members, each solid tubular mennber including one or 

more extemal seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and ( 

a shoe coupled to the 2onal isolation assembly, 
10 whmin at least one of the solid tidsular members and the perforated tid)ular 

members are formed by a raelal expansion process performed vyithin the wellbore; and 

wherein at least one of the perforated tubutair members are radially expanded 
into infimate contact vt^ the sut^rranean formation. 

15 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the sabteiranean formation compress the 
subteiranean fomraton. 

18. A method of Isolating a first subterranean zone from a second subtenanran 
20 zone in a wellbore, comprising: 

positioning one or more solid' tubulare within the wellbore. ttie soHd tubulars 
traversing the first subtenahean zone; 

positionbig one or more perforated hjbulars wKhin tiie wellbore each Including 
one or more radial passages, the perforated tubulars traversihg the second 
25 subterranean 76ne; 

radially expanding at iMSt one of the prtoriaiy solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of ttie perforated tubulars into intimate contact 
with the second subtenanean zone; 
30 fluldidy coupling tiie perforated tubulare and the solid tubulars; and 

preventing tiie passage of fluids from the first subterranean zone to the second 
subterranean zone wtthhi the wellbore external to tile solid tubulars and perforated 
tubulars. 
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19/ The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone, 

5 20. The method of daim 18. further comprising vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subtenanean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zot)B. 

22. The method of daim 18, further compri^ng applying an impulsive load to the 
perforated tubulars that are* radially expanded into intimate contad with the second 

15 subterranean zone to increase the rate of recovery of hydrocartx>ns from the second 
subterranean, zone. * 

23. A method of extracting materials from a produdng subtensnean zone in.a 
wellbore. at least a portion of the welibore induding a casing, comprising; 

20 positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tubulars within the wellt>ore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
25 within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the produdng subten^ean zone; 

flddidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subtenanean 20im virithin the welibore; and 

fluididy coupling at least one of the perfbrated tubulars with the produdng 
subtenranean zone. 
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24. The method of claim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producbig subterranean zone compress the 
producing subterranean zone. 

25. The method of claim 23. furthpr comprising vibrating the producing 
subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of claim 23. further comprising vibrating the produdng 
subterranean zone to dean the r^didl passages of the perfovated tubulars that are 
radially expanded into iritimate contact wjth the produdng subterranean zone. 

27. The method of dalm 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 
subterranean zone to Increase ttie rate of recovery of hydrocarit)ons from ttie produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone frcm a second subterranean 
mne in a welibore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or nfK>re radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one ofthe perforated tubulars into Intimate 
contact with the second subtenBnjsan zone; 

means for fluldldy coupling the perforated tubulars and the sdld tubiriars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone wRhin the wellbore exlemat to the solid tubulars and 
perforated tubulars. 
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29. The system of claim 28. wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the second subt^nean zone 
comprises means for compressing the second subterranean zone. 

5 30- The system of dalm 28» further comprising means for ylbiatlng the second 
subtenranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of claim 28. further comprising means ftwr vibrating the second 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the second subterranean zone. 

32. The system of dalm 28. further comprising means for applying an impulsive 
load to. the perforated tubulare that are radially expanded into intimate contact with the 

15 second subterranean zone to Increase the rate of recovery of hydrocarbons from the 
second subtenranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore. at least a portion of the vi^libore induding a casing, comprising; 

20 means for positioning one or more solid tubulars within the welibore; 

means f<»r positioning one or tr\ore perforated tubulars within the welibore each 
Induding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
25 perforated tubulars within th9 welibore; 

means for radially expanding at least one of the peiforated tubulare into intimate 
contact vvith the producing subterranean zone; 

means for fluididy coupling the solid tubulare with the casing; 
means for fluldicly coupling the perfbralad tubulars with the solid tubulare; 
30 means for fluldicly isolating the produdng subterranean »ne from at least one 

other subtenranean zone withiri the welibore; and 

means for fluididy coupling at least one of the perforated tubulare with the 
produdng subtenBneian zone. 
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34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contad with the producing subtenanean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of daim 33. further comprising means for vibrating the produdng 
8id>terTanean zone to increase the rate of recovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the producing subtenranean zone, 

37. The system of daim 33. further comprising means for applying an Impulsive 
load to the perforated tutiulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing si^rranean zone. 

38. An apparatus, comprising: 

a zonal ' isdiatton assembly positioned within a wellbore that traverses a 
subterranean fbrmatton and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more oktemal seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are forrrod by a radial expansion process performed within the wellbore; and 
' wherein at least one of the perforated tubular membere are fadiatty expanded 
into intimate contact with the perforated wellbore casing. 

39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into intimate contect with the perforated casing compress the 
subtenBnean fbnmation. 
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40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated c^ing that traverses the second 
subtenranean zone, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first sutyterranean zone; 

positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
tubuiars within the wellbore; 

radially expanding at least one of the perforated tubidars into intimate contact 
with the perforated casing; 

fluididy coupling the perforated tubuiars and the soHd tubuiars; and 

preventing the passage of fluids from the first subterranean zone to the secorid 
sut)terfanean zone within the wellbors external to the solid tubuiars and perforated 
tubuiars. 

41. The method of daim 40. v^^rein the perforated tubuiars that are radially 
expanded into intimate contect with the peiforated casing compress the second 
subterranean zone. 

42. The method of daim 40, further comprising vibrating the ?second subteoanean 
zone to increase the rate of recovery of hydrocart»ons from the second subtenanean 
zone. 

43. The method of daim 40, further comprising vibrating the second subterranean 
zorie to dean the radial passages of the perforated tubuiars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contad witti the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 
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45. A mettiod of extracting materials from a pnxlucing subterranean zone in a 
we«l>or©, at least a portion of the welllwe including a casing and a perforated casing 
that traverses the produdng subterranean zone, oornprising; 

positioning one or more solid tubulars within the weltbore; 

positioning one or more perforated tubulars within the weilbore each including 
one or more radial passages* the perforated tubulars traversing the produdng 
sutrterranean nne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weilbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubuiars with the solid tubulars; 

fluWidy Isolating the produdng subtenranean zone from at least one other 
subterranean zone within the weilbore; and 

fluididy Coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

46. The method of dalm 45, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing conipfess the produdng 
subterranean zone. 

47. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of reooveiy of hydrocarbons from the produdng 
subterranean zone. 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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50. A system for Isolating a first subterranean ^)ne from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, oonq>rising: 

means for positioning one or nriore solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars viWhin the wellbore: 

means for radially expanding at least one of the perforated tubulars into intinnate 
contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subten^nean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of dalm 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contart with the perforated casing comprises 

means for compressing the second subtenranean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons ft-om the second 
subterranean zone. 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean thci radial passages of the perforated tubulars that are 
radially expanded into intimate oontect with the perforated casing. 

54. The system of dalm 50, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate oontect with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 
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55. A system for extracting materials frorn a producing subterranean zone in a 
welll)ore. at least a portion of the vwlllwre Including a casing and a perforated casing 
that traverses the producing sObtenanean zone, comprising: 
5 means for positioning one or more soBd tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the soUd tubulars and the 

10 perforated tubuliars within the wellborB; - 

means Ibr radialy expanding at least one of the perforated tubulars Into Intimate 

contact with the peifbraled casing; 

means for flmdldy coupling the soHd tubulars with the casing; 

means fbr fluidlcly coupling thei perforated tubulars with the solid tubulars; 
16 means fbr fluldldy isolating the producing subterranean zone from at least one 

other subterranean zone witNn the wellbore; and 

means fbr fluidldy coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 

20 56. The system of daim 55. wherein the means for radially expanding at least one 
of the peilbrated tubulars into intimate contact witti the perforated casing comprises 
means for compressirig the producing subterranean zone. 

57. The system of dalm 55, further comprising means for vibrating tiie produdrig 
25 subten^nean zone to increase the rate of recovery of hydrocarbons from the producing 
subtenanean zone. 

56. The system of dalm 55, further comprising means fbr vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
30 radially e)q[>anded into intimate contact with tiie perfrxated casing. 

59: The system of dalrii 55, frjrther comprising means for applying an Impute 
load to the perforated tubulare that are redially expanded into intimate contact with tt» 
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peiforated casing to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, oomprising: 

S a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 
10 one or more perforated tubular liners each indudihg one or more radial 

passages coupled to the interior surfooes of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
15 nriembers are formed by a radial expansion prc^sess peirfv^ 

wherein the perforated tubular liners arb fomrted by a radial expansion process 
performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subtenanean 
20 zone in a wellbore. comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the second 
25 subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the ftet subterranean zone to the second 
30 subterranean zone within the wellbore external to the primary solid tubuiars and 
perforated tubulars; 

pc^tionlng one or more perforated tutHiiar liners within the interior of one or 
more of the perforated tubulars; and 
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■ radially expanding and plastical^ deforming the perforated tubular Bners within 
the interior of one or more of the perforated tubulars. 

62. A method of extracting materials from a producing subterranean rone in a 
wetlbore. at least a portion of the wellbdre Including a casing, comprising; 

positioning orw or more soHd tubulars wiftin the wellbore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weMbore, the pertbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidldy coupling the solid tubulars with the ca^; 

fluldlcly coupling the perforatsd tubulars with the solid tubulars; 

fluidlcly isolating the producing subterranean zone from at least one other 
subterranean zone within the weUbore; . 

fluidlcly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

positioning one or won perforated tubular liners witWn the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

63. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
lobulars traverstoig the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidlcly coupling the perforated tubutars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wHWn the vwBbore external to the primary solid tubulars 
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and perforated tubulars; . ^ 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the Intertor of one or rnore of the perforated tubula^^ 

64. A system for extracting materials from a producing subterranean zone in a 
wetlbore, at least a portion of the weHbore including a casing, comprising; 

rneans for positioning one or more solid tubulars within the wellbore^ 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 

means for radially expanding at least one of the soHd tubulars and the 
perforated tubulars within the wellbcm; 

means for fluidldy coupling the sdid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the producing subterranean zone from at least one 
other subtenanean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defomning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular nnember including one or 
more external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way vah^ for controllably fluididy coupling the perforated 
tubidar members; and 

a shoe coupled to the zonal isolatioh assembly; 
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wherein at least one of the solid tubular members and the perforated tubular 
members are fonmed by a radial expansion process perfonmed within the wellbore. 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a pluraHty of producing zones in a welHbore, comprising: 

positioning one or nriore solid tubulars within the wellbore, the solid tubuiars 
traversing the first subtenranean zone; 

positioning two or more perforated tubulars each Including one or more radial 
passages within ttie welibors. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubulars 
wittiln the wellbore; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean »ne to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perfr)rated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or fTK>re solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
sut>ten9nean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 

vrithin the wellbore; 

fluldidy coupling the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluidiciy isolating the producing subtenranean zone from at least one other 
subterranean zone within ttie wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

preventing fluids from passing from one of the producjng zones that has not 
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been depleted to one of the producing zones that has tieen depleted. 

68. A system for isolating a first SMbterranean zone from a second subteranean 
zone having a plurality of produqing zones in a weilbore, comprising: 

5 means for positioning one or mxB solid tubuiars within the weilbore, the solid 

tubulars traversing the first subtenanean zone; 

means for positioning one or rrore perforated tubuiars each including one or 
more radial passages within the weilbore, the perforated tubuiars traversing the second 
subterranean zorie; 

10 means for radially expanding at least one of the solid tubuiars and perforated 

tubuiars within the welibore; 

means for fluMidy coupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the weilbore extenrial to ^ 
1 5 and perforated tubuiars; 

means for positioning one or more perforated tubular liners wittiin the interior of 
one or more of the perforated tubuiars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones ttiat has been depleted. 

20 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a welibore. at least a portion of the weilbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the welibore; 

means for (K>sitioning one or more perforated tubuiars each including one or 
25 more radial passages within the welibore, the perforated tubuiars traversing the 
producing subtenranean zones; 

means for radially e)q>anding at least ohe of the solid tubuiars and the 
perforate<| tutHilars within the welibore; 

means for fluidldy coupling the solid titulars with the casing; 
30 means for fluMldy coupling the perforated tiibulars with the solid tubuiars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the weilbore; 

means for fluidlciy coupling at least one of the perforated tububrs with the 
produdng subterranean zorie; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracting geothermal enc^y from a subterranean fomriation 
containing a source of geothennal energy, comprising: 

a zonal isolaflori assembly positioned within the subterranean fomiation, 
comprising: 

10 one or more solid tubular members, each solid tubular member indiiding one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more, perforated tubular liners each including one or more radial 
15 passage coupled to the interior surfaces of orie or more of the perforated tubular 

members; and 

a ^K)e coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular membere and me perforated tubular 
members m formed by a radial expansion process performed within the wellbore. 

20 

.71. A method of isolating a firet subterranean zone from a second subterranean 
zoftB including a source of geothennai energy in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subtenranean zone; 
25 positioning one or more perforated tubulare each including one or more radial 

passages within the wellbore, the perforated tubulare trevereing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulare 
within the wellbore; 

30 fluididy coupling the perforated tut)ulare and the primary solid tubulare; 

preventing the passage of fluids from the firet subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulare and 
perforated tubulars; and 
* positioning one or more perforated tubular linere wittiln the interior of one or 
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more of the perforated tubulars; and 

radially expandirig and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone in a wellborB, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positionlr^g one or more perforated tubulars eadh Including phe or more radial 
passages within the wellbore, the peilbrated tubulars traversing the subterranean 
geothenmai zone; 

radially expanding at least one of the solid tubulars and the perforated tubuters 

within the welR>ore: 

fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fiuididy isolating the $ubterranean geothennal zone from at least one other 
subterraiiean zone within the wellbore; and 

fiuididy coupling at least one of the perfbrated tubulars with the subterranean 
geothenmai s)ne. 

73, A system for Isolating a first subterranean zone from a second geothermal 
subtenranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the f^rsVsubterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages within tiie wellbore, ttie perfbrated tubuters traversing the second 
geothermal subterranean zone; 

means for radtelly expanding at least one of the solid tubulars and perforated 
tubuters wittiin the wellbore; 

n^ans for fiuididy couplhg ttie perforated tubuters and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubuters and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore. at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more splW tubulars within the wellbore; 
5 means for positioning one or more perforated tubulars each indudtng one or 

moie radial passages within the wellbore. the perforated tubulars traversing tlie 
subtenanean geothennal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
10 means for fluMidy coupling the solid tubulars with the casing; 

means for fluWidy coupling the perforated tubulars wiUi the solid tubulars; 
means for fluklldy Isolating the subterranean geothenroi zone fronr) at least one 
other subtenranean zone within the wellbore; and 

means for fluldidy coupling at least one of the perforated tubulars with the 
15 subtenanean geottiermal zone. 

75. An apparatus, comprising: 

a zondl isolation assent comprising: 

one or more solid tubular members, each solid tubular member induding one or 
20 more extemal seals; 

one or more perforated tubular members eadi induding one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorial isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
25 members are fomned by a radial expanslbn process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or tnore solid tubulars within the weUbore, the solid tubulars 
traversing the first subtenranean zone; ' 

positioning one or mora perforated tubulars within the wellbore each including 
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• one or mora radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 
5 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiibore extenial to the solid tubulars and pertbrated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
10 tubulars by further radial expansion of the perforated tubulars w^^^ 

77. A method of extracting materials from a producing subterranean zone in a 
weiibore, at least a portion of the weiibore including a casing, comprising; 

positioning one or nKNre solid tubulars within the weiibore; 
15 positioning one or more perforated tubulars within the weiibore eadi including 

one or more radial passages, the perforated tubulars traversing the producing 
subterranean zorye; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weiibore; 
20 flutdidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
flutdidy isolating the producing subterranean zone from at least one other 
subterranean zone within the weiibore; 

fluididy coupling at least one of the perforated tubutars with the produdng 
25 subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weiibore. 

30 

78. A system for isolating a first subterranean zone from a second subterranean 
zone In a weiibore, comprising: 

means for positioning one or more solid tubulars >AMhin ttie weiibore, the solid 
tubulars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtetranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fUiidldy coupling the perf'orated tubulars and the solid tubulars; 

means for preventing the pSKSsage of fluids from the first subterranean zone to 
the second subterranean zone within ttie wellliore external to the sold tubulars and 
perforated tubulars: and 

means for cleaning materials from the radial passages of at least one of the 
perfbretad tubulars by Itirther radial expansion of the perfbrated tubulare within the 
wellbore. 

79. A system for. extracting materials from a producing subterranean zone In a 

wellbore, at least a portion of the wellbons.including a casing, comprising: 
means for positioning one or more solid tubulars within the wellbore: 
means for positioning one or more perfor^ited tubular^ within the wellbore each 

including one or more radial passages, the perfbrated tubulars traversing the producing 

subterranean zone: 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means, for fluidicly coupling the perforated tubulars with the solid tubulars; 

meansi for fluidicly isolating ttie producing subtenanean zone from at least one 
other subterrar^ean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perfonated 
tubulars by fur^r radial expansion of the perforated tubulars within the wellbore. 
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